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FORWARD

This report was prepared jointly by the Lockheed-California Company,
Burbank, California and the University of Dayton Research Institute, Dayton,

Ohio, for the Structural Integrity Branch, Flight Dynamics Laboratory, Air
Force Wright Aeronautical Laboratory, Wright-Patterson Air Force Base, Ohio
under Céntrnct F33615-81-C-3213, "Aerospace Structures Technology Damping
Nesign Guide." Mr. V. R. Miller of the Structural Integrity Branch was the
Project Engineer. Dr. J. Soovere of the Lockheed-California Company was the
overall Program Manager and Mr. M. L. Drake was the Program Manager for the
University of Dayton. The authors wish to acknowledge the contribution to this
report provided by Mr. M. Bouchard, Dr. M, Soni, Mr. M. F. Kluesener,

Mr. R, Nash, Mr. R. Dominic, Mr. P. Graf, Mr. D. M. Hopkins and Mr., H. Watkins
trom the University of Dayton, and hy Mr. M. A, Gamon from Lockheed-California

Company.

This report consists of three volumes, Volume I provides a summary of
the current technology in the application of viscoelastic damping, Volume II1
is the design guide for viscoelastic damping applications, and Volume 1I1

contains the damping material data for use with Volume II.

IMPORTANT NOTICE

TO ALL USERS OF THE

DESIGN GUIDE - VOLUME III

This volume contains a summary of the available damping material data,
presented in a simplified format, suitable for use by designers. All
information is believed to be accurate, but no guarantee of accuracy or
completeness is made. No responsibility is assumed on the batch-to-batch
variation of commercially manufactured materials. In every case, the user
shall determine before using any material in full-scale production, or in
any way, whether such material is suitable for the intended use under

particular operating conditions.

All the nemograms and supporting data, including curve fits, were supplied
bv Dr. L. C. Rogers of AFWAL/FIBAA. Any questions or comments on data or on
!
data presentation should be directed to Dr. Rogers (513) 255-5664/4875.
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SECTION 1
INTRODUCTION

The purpose of this volume is toc provide a useful reference containing
damping material data. This volume {3 divided into four sections. The
introduction includes a description of the presentation and an example

illustrating the use of reduced temperature nomograms,

Section 2 is entitled "Damping Material Properties.” This section
contains the damping material properties. The data includes all pertinent
information currently available, including complex modulus data, thermal
gravimetric analysis data, bonding data, etc.

Section 3 is entitled "Material Data for Composites, Metals and
Structures." This secticn contains general property data for various

structural materials.

Section 4 contains a list of current damping material manufacturers,

agdressed, and Lelephone numbers.

1.1 DAMPING MATERIAL PROPERTIES

The final resuit of a damping material analysis i3 2 reduced
temperature nomogram, which expands the limited number of test results to a
graph from which the designer can obtain the damping material's properties
(modulus and loss factor) at any given combination of temperature and
frequency. The damping material data in Section 2 are given in accordance
with the draf't standard proposed by ANSI (ASA)/S2-73 entitled "Graphical
Presentation of Damping Material Compiex Modulus." This standard is contained

in Appendix A.

1.2 THE STANDARDIZEC MATERIAL DATA

All damping material data are presented in a standardized format in
thie report. The basic material data are summarized on a cover sheet and the
complex modulus data are presented on a reduced temperature nomogram. [1,2]
Ailso included are plots of frequency vs. temperature, imaginary modulus vs.
real modulus, and temperature shift function, as well as a listing of damping

material data. Included with the listing are the compiex mcgulus curve

XD |

-y
s
Ly

o

B

v A4
A

hES

% |7

“V"' "i / o~ .
2R S T T

Fal'e
LT
o

(PN e

B S

a

ARy

AN

A9

oorx|

.:_,l’

vy Py

Y NS
' 2P PP

. ‘. "o e
A 'n1.

,

e
PR S LY

Ay |

e

£
v



parameters for tire m2%.c{al. These are the variables used in the analytical
equatidn that represents the modulus curve, loss modulus curve, and loss
factor curve that appear on the reduced temperature nomogram. The equation
facilitates the use of the damping material properties* in analytical
structural design and is shown as follows:

G1
Greal * JGimag - Ge Y ij -a, JfR -B1
1 + C + -f——
1 f] \
where
n - Gimag
Greal
and
G_ = B(1) B, = B(Y)
e
G1 = B(2) ¢, = B(5)
f. = B(3) a, = B(6)

*The modulus equation provides modulus as shear or Young's, duplicating that
which {s displayed on the nomogram.
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Please note that the units for G* are MPa and the equation parameters on the

cover sheets have the following units:

ny gy
o

247

L4
s

"4,
ol ot

c, a,. and 61 are dimensionless.

3

1.2.1 Nomogram Cover Sheet

S 15

The cover sheet i{s intended to be used as a quick reference to the %;

damping characteristics and other physical properties required by the &u
designer. A sample cover sheet is shown in Figure 1. The following

o

paragraphs explain each section of the cover sheet,

Part one of the cover sheet lists the damping material's name and the
type of modulus (shear modulus (G) or Young's modulus (E)).* Part two

contains the peak loss factor and the corresponding modulus as well as the

£ S

values of the material loss factor and modulus equal to 0,70 of the peak loss

v

S
factor., The glassy and rubbery modulus values and their corresponding loss ;{
factors are also given. Finally, part three gives the temperature at which 2
peak damping occurs and the temperature range vver which the damping material \.

W
loss factor will be greater than or equal to 0.70 of the maximum loss factor. :R

\:

-

This data is given for frequencies of 10 Hz, 100 Hz, ang 1000 Hz and is given

)

[}
-
1

in degrees Kelvin, Celsius, and Fahrenheit.

» ‘.‘

,\'

- o

*A list of odamping material manufacturers ncluding complete addresses and {:

telephone numbers is contained in Section 4. L
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1.2.2

The Reduced Nomogram

or Young's, (E).

Figure 2

The bottom scale is reduced frequency (faT).

2

is a reduced temperature nomogram (RTN)}.

scaie of the RTN contains the loss factor (n) and modulus;

scale i8 a frequency scale and the top oblique scale {s temperature.

equation used to generate the RTN is

-d(log a,)/dT = a(1/T—1/TZ)2 * D(I/T-1/T,) + §

The left-hand
either shear, (G)
The right-hand

The ar

2—

1 - 1/T-1/ - - -
o8 o a( /T 1/TZ) + 2.303(2a/1‘Z b)log T/TZ + b/TZ a/TZ SAZ)(T TZ)

A2

Slope through the three points:

= A(1)

= A{2)

. 2
- (1/1L ‘/TZ)

-1/
I/TL 1 TZ

2
(1/TH—1/T7}-

VW/T. =1/
TH 1 TZ

SaH " CAzZ

SAZ = A(4)

SAL = A(5)
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o

1.2.3 Reading the Reduc:d Temperature Nomogr am

Using Figure 2 as example, the procedure for reading the nomogram is

as follows.

Select a combination of temperature and frequency, for example, 280°K
and 200 Hz. Find the point for 200 Hz on the right-hand axis. Follow from
that point horizontally to the line for 280°K temperature. At this
inersection, draw a vertical line which defines faT. Then draw a verticail
line. In this example, modulus GR(ZOO Hz, 280°K) = 136 MPa, 1033 modulus
01(200 Hz, 280°K) = 116 MPa, and loss factor n(200 Hz, 280°K) = 0.854,

1.2.4 Data Quality Theck

In order to document the validity of the damping material data, other
properties of the materials are given in other plots in addition to the
reduced temperature riomogram, Fignre 3 {3 a plot of frequency as a function
of temperature in degrees Kelvin and Fahrenheit. Figure 4 i3 a plot of loss
factor va, magnitude modulus which can reveal intformation regarding scatter of
the experimental data. The width of the band of data as well 2s the departure
of individual points from the center of the band are indicative of scatter.
Acceptabie 3catter depends on the application. Figure 5 13 a listing of the
damping material data,

1.2.5 Temperature Shift Function

The temperature shift function 13 defined by the set of complex
moculus data. Because the temperature shift function, aT(T). has historically
had a central role, because its slope, d(log aT)/dT, {5 the crucial function
that causes data to be correctly snifted, and because the apparent activat.un

energy (AHA) gliven vy
2 .
AHA = 2,303R1" dflog Gr)/dT
where the gas constant is

R = 0.00828 newton + km/gram * mole * deg K

is of interest, thase tnree functions are plotted in Figure 6.
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1.3 THERMAL GRAVIMETRIC ANALYSIS OF DAMPING MATERIALS

Thermal Gravimetric Analysis (TGA) data are available for several
“damping materials, TGA 1s useful for identifying the temperature at whicn
certain components of tne materials volatilize and at which temperature rapid

decomposition occurs. The TGA data are included with the cover sheet and the
RTN where available.

P | AP,

The TGA plot presents the percentage weight lo0ss, relative to the

]

initial sample weight, as a function of temperature. The zero percent weight }:
loss is at the top of the vertical scale and the scale decreases to 100 SJ
percent weight loss (full consumption) at the bottom of the scale. See Figure g%

7 for an iliustration of a typical TCA plot. The plotter 138 zeroed at the “:
zero percent weight 1oss line at the beginning of the test. As the test )
prcceeds, the percent weight loas is plotted versus temperature, Percent !;

sample retention also appears on tne plots (percent sample retention = 100% -
o
percent welght loss). v,

Data presented are for tests conducted in both air and nitrogen. .
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ACRYLIC FOAM 18

YOUNG'S
““““““ +----—-—————————-——————-——-———----—---—------—--_-_.....________‘_
ALFA-T MODBL
NALP NA A1) A(3) A(3) A(4) A(8)
L] 308.0 210.0 380.0 0.8600B-010.1969 0.9300E-02
--------- P e e e b e e e e b ———————— P —————
COMPLEX MODULUS MODRL
NVEM NB B(1) B(2) B(3) B(4) B(8)
7 1.808 2300. 0.9800E+060.3438 0.7800B-01
------------------ el e et ) --------—+--------- trmm——————y
COMPLEX nonunus DATA A8 A FUNCTION OP TEMPERATURE AND PREQUENCY
Temp Fre MReal Eta MIna
(DEG K) (B2 (XMPA) (MPA
340.4 96.01 4.398 0.4881 2.002
340.4 267.2 4.204 0.9318 3.973
340.4 833.9 6.867 0.8991 4.501
340.4 883.1 9.346 0.8312 7.768
340.4 1373. 10.44 1.093 11.41
340.4 1791. 10.78 1.134 12.20
328.4 96.68 7.093 0.8700 4.042
328.4 269.4 6.990 0.8344 8.832
338.4 838.0 7.3%4 1.147 8.320
328.4 870.8 12.47 0.088486 10.68
328.4 1201, 18.90 0.9187 14.86
316.8 96.41 4.924 0.8163 4.019
316.8 371.0 9.241 0.7943 7.340
316.8 833.9 14.99 1.004 18.08
316.8 873.1 13.04 1.168 15.19
318.8 1308. 20.73 0.8571 17.77
316.8 1830. 19.40 1.604 31.12
308.9 97.39 9.077 1.123 10.19
308.9 374.0 13.92 1.334 18.87
305.9 840.1 20.01 1.239 24.79
308.9 903.95 29.88 1.187 34.87
308.9 1886 34.23 0.9033 30.92
208.4 100.8 28.07 1.010 28.32
268.4 289.8 43.67 0.9088 39.88
205.4 564.7 43.81 1.499 65.22
298.4 928.0 44.29 1.588 70.24
283.7 110.1 77.00 0.8378 84.49
283.7 331.8 132.4 0.7337 99.79
273.2 119.8 134.3 0.8134 109.2
273.3 398.7 299.8 0.8246 187.1
261.8 171.8 534.0 0.2730 145.8
261.8 808.8 630.3 0.2837 189.9
261.9 993.7 637.8 0.2308 147.0
249.3 214.7 978.0 0.1340 130.8
240.3 617.9 1083. 0.1183 122.6
249.3 1213. 1088. 0.1123 119.9
236.53 263.1 1438. 0.8860B-01 84.37
238.83 716.9 1816 0.6790E-01 103.9
236.8 1388. 1470. 0.8080E-01 87.91
224.8 276.0 1773. 0.8210BE-01 93.32
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TGA OF E-A-R DIVISION'S ISOCAMP C-1002 D
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Figure 7 Typical TGA Plot
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SECTION 2
DAMPING MATERIAL PROPERTY DATA

This section contains the damping mater - - operties for the various
materiala, The data i3 presented in a standardized format: the cover sheet,
nomogram, frequency plot, modulus plot, temperature shift function plot, and
data list, A quick reference figure for the damping materials {s given in
Figure 8 . The figure illustrates the temperature range over which the
material loss factor {3 above seventy percent of the maximum loss factor.
Also shown 13 the temperature of maximum damping (indicated by the triangle,
4) and the value of maximum damping at a frequency of 100 Hz, as well as the
page on which the material data i{s found. The user should note that the

temperature range shown in Figure 8 can be misleading for the following

A" A SR S, A IR N YT S s e R e

reasons:

1. the effective temperature range of a damping design is dependent on

the damping material modulus as well as the loss factor. Q

"1

2. The numerjc value of lcss factor used to determine the temperature ;:
range shown in Figure 8 varies from material to materlial. e

.

ol

Table | lists the damping materiazl trade names, the manufacturer of the

4 CYEN

rmaterial, and the page number in Section 2 where the material data is presented.
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MATERIALS, MANUFACTURERS, AND PAGE NUMBERS

TABLE 1

16

Manufacturer Material Page Number
‘Soundcoat LT 17
3M 1SD-830 26
Dupont Vamac 36
UDRI Butyl 1066A 45
UDRI Butyl 1066 54
UDRI Butyl 268A 63
UDRI Butyl 268 72
Rogers PORON 05 80
Soundcoat M 89
3M 1SD-113M 98
M ISD-113 107
3M AF-32 117
3M AF-30 125
Sounc :0at R 133
3M 1sD-112 142
E-A-R C-1002 152
Soundcoat DYAD 601 162
3M AF-40 171
Soundcoat MN 180
Soundcoat N 189
3M Acrylic Foam 18 199
UDR1I UDR1 I1 208
----- Polyurethane 217
Allforce Acoustics DAP-1 227
E-A-R C2003 236
Soundceat DYAD 609 245
M 1SD-110 253
Soundcoat DYAD 606 263
Soundcoat D 271
3M NPE-9047 281
----- Hunston 290
M NPE-9046 300
Phillips Petroleum Ryton PRO7 310
Union Carbide Udel P1700 319
IC1 Americas 200P 328
Amoco Torlon 4000T 338
Upjohn 2080 340
Solar S~1B 356
UDRI JB85-14 365
Corning 7570 374
0'Homme 1 7007 382
Corning 8463 390
Corning 7556 398
Solar S--16B 407
Corning 6871 416
Solar S-5F 424
Corning 0010 433
Pemco 79R465 441
UDRI J85~13 450
Solar S-.-C 459
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SOURDCOAT LT SHEAR

————————— o e e e e m —Cr_— e ———, et ——— - e —————-—
ALPA-T MODEL
NALF NA A(CD) A(2) A(3) A(4) A(5) A(8)
8 6 260.0 210.0 310.0 0.7000E-010.1322 0.1600R-01
--------- D e ettt D et bt L s
COMPLEX MODULUS MODEBL

NVEM NB B(1) B(3) B(3) B(4) B(8) B(8)

7 e 1.000 780.0 0.11.0B+070.8000 0.2000 0.3000
--------- R it D itttk St R ettt
COMPLEX MODULUS DATA AS A PUNCTION OF TEMPERATURE AND FREQUENCY
Temp Freq MReal Bta MIma
(DBG K) (H2) (MPA) (MPA)

308.4 338.7 0.3278 0.3880 0.1262

308.4 916.7 0.858%0 0.3849 0.2136

308.4 1783. 0.8281 0.3438 0.2848

308.4 2033. 1.016 0.3826 0.36884

308.4 4376. 1.402 0.307"7 0.4314

297.6 337.8 0.3488 0.8078 0.1804

297.6 919.4 0.587486 0.4489 0.25879

207.6 1784. 0.7847 0.4230 0.3319

2967.6 4377. 1.278 0.3780 0.4831

283.3 380.3 0.6119 0.4870 0.2880

283.2 1803. 1.038 0.4069 0.5188

383.3 3989. 1.181 0.8488 0.6838

283%.2 4408. 1.882 0.4908 0.7781

273.0 364.0 0.9287 0.8283 0.4868

272.0 887.0 1.281 0.8924 0.7411

272.0 1829. 1.493 0.6993 1.044

272.0 2086. 1.796 0.7814 1.380

272.0 4462. 2.800 0.6446 1.611

260.9 3902.3 1.713 0.7819 1.288

260.9 1000. 2.128 0.9340 1.086

260.9 1800. 3.000 0.9492 2.848

260.9 aoer. 3.079 1.373 4.227

260.9 4819. 3.608 1.338 7.479

249.8 489.6 4.0091 1.307 8.347

249.8 1134. 4.471 1.908 8.631

249.8 2140. 7.208 2.030 14.81

249.8 32320. 8.883 2.038 11.99

249.8 8380. 19.91 2.220 44.20

238.7 807.0 13.20 2.080 27.38

238.7 1668. 10.96 2.964 32.49

238.7 3271. 39.28 2.873 112.9

238.7 773, 137.8 1.483 203.9

233.2 641.0 23.27 1.618 37.68

233.2 1761. 72.28 1.012 73.13

233.2 3871. 121.6 1.678 203.7

233.2 53180. 139.1 0.6059 84.28

233.2 8020. 248.3 0.7091 174.7

227.8 868.9 179.1 0.8340 95.64

227.8 1928. 318.1 0.844) 171 .4

227.6 2688, 409.8 0.3991 163.8

i e , )




Temp
({DEG K)
a27.6
216.8
216.8
- 216.8
216.8

Freq
(H2)

8818.
1988,
3763.
6079.
8718.

MReal

{MPA)
361.3
848.3
6358.8
868.1
608.23

Eta MImag

(MPA)
0.4313 188.8
0.1082 89.33

0.7931E-01 80.34
0.6218E-01 41.83
0.5822R-01 36.41
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1
E
3K ISD 830 SHEAR A
--------- o e e e e = = e = K
ALPA-T XODEL &
NALPF NA A(D) A(2) A(3) A(4) A(8) A(8) 5
s 8 280.0 210.0 320.0 0.7600E-010.1368 0.1100B-01 &
--------- B bt e eattdatatatatet ST Ll b L b Rl bt ittt g
COMPLEX MODULUS MODBL -
NVEM NB B(1) B(2) B(3) B(4) B(8) B(8) e
7 e o 3660 868.0 0.2700E+070. 8600 3.100 0.7800E-01 -
—————————————————— B ittt St e et Dt I adndadndadeiedad 4 S
COAPLEX MODULUo DATA AS A FUNCTION OF TEKPERATURE AND FREQUENCY 5
Temp Preq NReal Eta MIma <
(DBG K) (8Z) (MPA) (MPA N
298.9 268.1 0.13810 0.4330 0.1816 v
288.9 1383. 0.8761 0.4792 0.2761 3
208.9 2212. 0.7019 0.4192 0.29042 {
2908.9 3331. 1.338 0.3837 0.4733 !
283.2 280.1 0.82886 0.488% 0.2872 A
283.23 734.1 0.7812 0.8889 0.4343 -
i 383.2 1376. 0.8053 0.8012 0.4841
: 283.2 2241. 0. 4680 0.8363 0.8181 ..
‘ 282.2 3387, 1 529 0.4439 0.8787 N
5 283.3 4640. 1.6847 v. 3496 0.9082 -
i 269.3 301.1 0.9)70 0.8878 0.8387 2
. 269.3 782.1 1.407 0.7841 1.061 R
269.3 1434. 1.802 0.7687 1.188 4
269.3 a3li. 1.763 0.7818 1.328 !
269.3 3484. 2.786 0.7012 1.984 e
268.3 4780. 2.888 0.7924 2.288 .
283.2 361.1 2.328 0.8043 1.873 e
283.2 969.1 4.198 1.7396 8.860 !
263.2 1667. 5.364 0.6838 3.667 /
283.2 2886. 8.192 0.8249 4.283 i
283 2 3972. 10.81 0.8639 9.080
283.2 5296. 10.43 0.9169 9.583 o
239.3 478.0 10.41 1.978 20.88 .
239.3 1329. 20 00 1.063 43.33 -
239.3 2423. 31.09 1.481 46.04 -
239.3 3718. 83.82 0.4482 23.99 -
239.3 5696. 78.98  0.B98C 47.21 1
239.3 7107. 66.81 0.4297 28.88 -
224.8 1436. 129.4 0.1268 18.38 A
224.0 2718. 182.0 0.1728 31.48 ¢
213.7 2779. 804.8 0.8871B-01 43.24 -
213.7 6621. 519.8 0.6481E-01 33.81 v
213.7 8860. 374.1 0.4738E-01 17.72 o
313.7 260.1 0.25%70 0.4456 0 1148 !
313.7 697.1 0.3891 0.4429 0 1723 ¢
313.7 1232, 0.3832 0.4281 0.1633 -
313.7 2190. 0.5846 £.3289 0.1824 .
313.7 3268. 0.7922 0.3329 0.2637 A
315.7 4884. 0.2281 0.3018 0.2861 -
298.9 712.1 0.8302 0.4791 0.2540 ]
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DUPONT VAMAC YOUNG'S

--------- e il bbb bbbl é:;’
ALPA-T MODBL iy
NALF NA AQl) A(3) A(3) A(4) A(S5) a(8) A

8 6 238.0 180.0 330.0 0.1242 0.2076 0.2147E-01 ,

--------- B e s et R R R L L et bl b D Dt led et Sasadtaded
COMPLEX MODULUS MODEL
NVEX XNB B(1) B(2) B(3) B(4) B(8) B(8) )

7 6 9.380 8000. 4810. 0.4728 1.478 0.5480B-01 oo
---------- T T T Etatat S LR L e
COMPLEX MODULUS DATA A8 A FUNCTION OF TEMPERATURE AND FREQUENCY Pty

Temp Preq MReal Eta NIme N
(DRG K) (H2) (XPA) (MPA !!!
193.2 40.30 3030. 0.46830B-01 140.3 b
198.23 40.00 2980. 0.4640B-01 138.3 oY
197.3 39.70 2040. 0.4710B-01 138.8 NN
199.3 39.40 2890. 0.4780B-01 138.1 e
201.3 39.30 2860. 0.4910B-01 140.4 e
303.3 39.00 2830. 0.8120B-01 144.9 o
208.3 38.80 2760. 0.8470B-01 181.0

207.3 38.10 2710. 0.8920B-01 160.4 AV,
209.2 37.60 2630. 0.6430B-01 169.1 -
2l1.3 37 .00 2860.  0.7380B-01 188.2 e
213.3 36.40 2470. 0.8480B-01 209.8 ol
218.2 35.00 2280. 0.1020 232.6 byt
317.23 33.60 2100. 0.1320 av7.2 oy
219.3 31.30 1820.  0.1830 333.1 -
221.3 28.30 1480. 0.2860 378.9 N
223.3 25.80 1210. 0.3010 364.2 N
226.2 22.80 987.0 0.3930 376.1 AN
327.3 20.00 737.0 0.8120 377.3 0N
329.% 16.90 823.0 0.8710 350.9 s
231.3 13.90 380.0 0.8300 290.8 iii
233.2 11.70 246.0 0.9240 227.3 -
236.2 10.00 176.0 0.86800 181.4 RS
237.2 8.280 118.0 0.8800 98.60 RN
239.2 7.840 94 .90 0.7180 68.23 ..
241.2 6.890 77.40 0.5980 46.7 ot
243.2 €.340 63.80 0.4940 31.52 S
245.2 8.9C0 83.70 0.4460 23.98 [
247.2 8.880 46.290 0.3920 18.11 w3
249.2 8.300 41.10 0.3380 13.77 A
261.2 8.080 38.80 0.2970 10.84 hitke
283.2 4.910 33.70 0.2840 8.897 D
286.2 4.780 31.30 0.2390 7.481 N
287.2 4.640 28.80 0.2180 6.278 X
2680.2 4.490 26.30 0.2040 8.3688 __
2681.2 4.390 24.60 0.1920 4.723 o
263.2 4.290 23.00 0.1770 4.071 .
286.2 4.190 21.40 0.1680 3.882 o
267.2 4.090 19.80 0.1600 3.168 »
269.2 3.990 18.30 0.1830 2.800 o
271.2 3.890 16.90 0.1490 2.818 -
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Temp

(DEG K)
a73.
278.
av?.
ave.
281.
283.
287.
289.
291.
293.
208.
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Freq
(H2)
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.780
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.a80
. 190
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UDRI BUTYL 1066, 78 PER 6884, 2 PHR CB SHEAR

--------- B et e ade e L e
ALFA-T MODEL
NALF NA A(l) A(2) A(3) A(4) A(8) A(8)
8 6 270.0 210.0 330.0 0.4900B-010.8331E-010.3000E-01
--------- T bt ettt R T et et o
COMPLEX MODULUS MODEL
NVEM KB B(1l) B(2) B(3) B(4) B(8) B(8)
7 6 4.000 2800. 0.1300B+0680 7200 0.6500 0.3000
—————————————————— B b bt i el it el Sttt b bt 4
COMPLEX NODULUS DATA AS A PUNCTION OF TEMPERATURE AND PREQUENCY
Tenp Preq MReal Eta NIma
(DBG X) (BZ) (XPA) (XPA
2398.4 338.8 6.041 0.8417 3.272
208 .4 888.8 11.33 0.6381 7.423
2908.4 1633. 13.38 0.7397 9.870
205.4 2640. 18.78 0.8482 14.21
2318.7 643.3 2120. 0.4219 894.4
219.8 1780. 2071. 0.1702 808.7
320.9 3388. 2308. 0.1187 274.0
223i.6 8417. 2064 . 0.8816B-01 175.7
233.7 630.8 888.¢ 0.8703 874.3
234.3 1744. 1302, 0.6041 787.1
234.8 3304. 1823. 0.2098 319.1
238.7 5284. 1383. 0.3508 488.2
247.6 599.7 178.6 1.1687 208.4
248.7 1633, 290.8 1.177 342.0
249.3 3080. 3683.9 1.299 4%2.7
2349.8 4848. 406.0 1.451 589.1
384.3 873.8 94 .04 1.423 138.0
284.3 2028, 208.3 1.444 300.8
2654.3 1831. 170.7 1.204 220.9
264.3 4817. 283.4 1.442 408.7
2890.3 534.8 48.78 1.740 84.82
259.3 2881. 143. 58 1.308 187.3
267.0 482.0 29.68 1.640 48.688
267.0 1240. 84.91 1.364 74.90
267.8 2303. 88.39 1.248 110.0
267.6 3718. 117.1 1.874 184.3
271.8 438.3 19.668 1.468 28.82
271.8 1164. 41.78 1.319 85.11
271.8 2077. 85.63 1.281 689.47
270.9 3299. 71.80 1.476 108.8
280.9 3084.4 12.40 0.9880 12.28
280.6 1013. 23.49 0.9980 23.44
280.9 1828. 30.32 0.9938 30.12
280.9 2904. 37.36 1 214 48.36
310.4 318.1 3.792 0.3278 1.242
310.4 824.1 8.8901 0.4670 2.781
309.8 1881, 7.143 0.8294 3.782
309.8 25820. 7.98%7 0.7071 6.626
324.8 200.9 2.420 0.3848 0.8586
324.8 798.9 3.864 0.4012 1.B80
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Temp Freq MReal Eta MImag
(DEG K) (HZ) {MPA) (MPA)
324.3 1813. 4.800 0.4640 2.088
J24.3 2470. 4.803 0.6101 2.830
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UDRI BUTYL 1068 SHEAR )
————————— B T ettt L e et P - J‘:
ALFA-T MODRL by
HALP NA (1) A(2) A(3) al4) A(B) A(B) 3qi
3 e z70.0 210.0 330.0 0.6000E~C10.1240 0.1000E-01 ey
————————— e e e e e e e e p e -}
COMPLEX MODULUS MODEL
NVEM NB B{1) B(2) B(3) B(4) B(S) B(6) k
7 6 0.8400 2038, 0.7000E+080. 7000 0.8821 0.2100 5
--------- B et e T e itataiahrhah St L e Pl et e P
COMPLBX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY i
Temp Fraq MReal Rta MIma b
(DBG K) (H2) (MPA) (XPA
294.3 B42.4 918.4 0.94398-01 86.889 .
216.8 2320. 1549. 0.8428R-01 130.8 ol
216.8 4399. 1602. 0.7983R-01 127.9 g
222.0 840.3 881.9 0.1354 119.4 s
222.0 2308. 1400. 0.1372 192.1 o)
222.0 < .88. 1440. 0.1210 174.2 e
1 227.6 P38.8 773.68 0.208%7 161.8 o
227.8 L2393, 1202. 0.2140 ~87.2 .
227.8 4320. 1242. 0.1909 237.1 !
= 233.2 836 Q 617.7 0.3358 207.3
= 233.2 2269, 936.0 0.3554 332.3
= 233.2 4281 960.8 0.2968 293.1
238.7 82G.1 416.5 G.5460 227.0
238.7 2238. 643.8 0.6966 384.1
238.7 4138, 685.8 0.48086 329.8
244.3 804.8 283.3 0.7658 194.0
244.3 2188. 320.2 0.9711 310.9
244.3 3921. 309.3 1.133 3580.4
249.8 768.2 107.1 1.166 124.8
249 .8 2048 . 144 .7 1.608 232.7
-3 249.8 3847. 117.8 2.103 248.0
{ 266 .4 7277 588.08 1.576 91.83
\ 260.9 687.6 19.77 2.8905 87.23
§ 260.9 1710. 37.82 2.940 110.5
N 283.2 1012. 4.348 2.280 9.829
288.7 986.1 3.821 1.778 6.786
288.7 1A34. 4,302 2.354 10.13
294.3 369.7 1.496 1.287 1.0258
y 294.3 940.3 2.339 1.208 3.029
) 2904.3 1776 . 2.444 1.6878 3.862
305 .4 338.8 0.7B38 1.008 0.7581
305.4 918.1 1.498 1.1158 1.670
305.4 17886. 1.932 1.103 2.131
310.9 337.1 0.8191 L7174 0.5878
310.9 910.8 1.403 11.8809 0.9553
4 310.9 1743 . 1.848 1.018 1.577
: 316.5 330.8 0.€028 0.6607 0.3981
4 19,8 905.0 1.234 ).8798 0.7185
F 3.6.8 1734 . 1.302 0.8527 1.710 !
i 322.0 320.3 U.EB36 0.5847 0.%.96 K
. :
,‘
A}




Temp

(DEG K)
322.0
323.0

Freq MReal
(HZ) (MPA)
801.8 1.168
1730. 1.202

Eta

0.8018
0.7882

MImag
(MPA)
0.9348
0.9474
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UDRI BUTYL 268 60%CB SHEAR &
————————— DR D e et T et e el T S 5{.
ALFA-T WODEL -
NALF Na A1) A(2) A(3) A(4) A(S) A(8) .
8 6 280.0 220.0 340.0 0.4300B-010.7456B-010.2300E-01 N
————————— D b it L R e et k& A
COMPLEX NODULUS MODEL vy
NVEX NB B(1) B(3) B(3) B(4) B(8) B(8) ok
7 6 o 8000 1800. 0.7000B+080.7400 1.000 0.1000 2
------------------ B T N Ly o T S 1 N
CONPLRX xonoLus DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY :ﬁ:
Temp Preq MReal Eta MIpa o
(DEG k) (m2) (MPA) (MPA i
338.2 336.8 0.4718 0.4209 0.1988 a
338.2 911.9 0.7412 0.4753 0.3823 o
338.3 1773. 1.378 0.3799 0.8238
338.3 2918. 2.218 0.3978 0.8817
337.8 4347. 3.487 0.2808 0.9004
337.8 800686. 4.623 0.2877 1.191
324.3 343.0 0.8878 0.8660 0.3327 _
324.3 924.3 0.9687 0.6463 0.6261 NN
334.2 1790. 1.649 0.8978 0.9888 "5
324.3 2049, 2.709 0.8277 1.430 e
323.7 6103. 8.184 0.4532 2.349 N
310.9 337.0 0.8808 0.8992 0.7917 e
310.9 946.1 1.411 1.002 1.414 A
310.9 1824. 2.337 0.927% 2.168 -
310.9 2089. 3.388 0.8988 3.044 Yl
310.4 4418, 4.231 1.130 4.781 o
310.4 6229. 7.938 0.70%4 8.508 o
296.8 1004 . 2.647 1.427 3.777 -
296.8 1898. 3.940 1.448 5.693 AN
296.8 3093. 8.480 1.647 8.976 -
262.6 486.0 3.808 1.938 7.366 X
282.86 1170. 5.830 2.327 13.57 AR
269.3 886.3 12.47 2.048 28.84 o
269.3 1483. 23.03 1.644 368.22 R
289.8 414.3 2.398 1.880 3.813 Ry
289.8 1064 . 3.797 1.848 7.009 .
289.8 1967. 8.080 2.080 10.57
289.8 3184. 6.008 2.823 1B.18
274.8 B11.1 5.622 2.440 13.8¢ -
274.8 1360. 12.08 2.134 25.78 v
268.4 672.9 86.90 1.072 61.00 N
255 .4 1770. 85.22 o 9587 81.44 o
255.4 3268. 100.7 .094 110.2 v
242.0 718.4 173.6 1.111 192.9 -
242.0 1948, 269.6 0.8501 225.8 o
242.6 3690. 71. 0.6105 226.7 NG
242.8 8887. 402.1 0.8524 222.1 Ny
227.0 2017. 946.0 0.1641 188.2 g
227.8 3868. 1001. 0.1520 182.2 N
227.6 6203. 930.1 0.1163 108.2 i
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DRI BUTYL 268 NO FILLERS SHEAR

--------- e e e e e — e e = et
ALPA-T MODEL
NALF NA ACl) A(2) A(3) A(4) A(5) A(6)
8 & 278.0 220.0 330.0 0.5400E-010.9285E-010.2620£-01
--------- B b R etk R ittt ket ded et bbbt bkl o
CONPLEX MODULUS MODEL
NVEM NB B(1) B(2) B(3) B(4) B(B) B(8)
7 6 0.8864 1200. 0.2800E+080. 7200 1.0458 0.2000
————————— R i S A e e e e S
COMPLRY MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY
1 Teap Freq MReal Eta MIma
| (DEG K) (H2) (MPA) (MPA
327.6 201.4 0.68204 0.8038 0.3124
327.8 823.6 1.120 0.8220 0.6008
327.8 1601. 2.081 0.48543 0.9363
| 327.6 2640. 3.88% 0.4091 1.489
; 308.8 309.6 0.8812 0.9394 0.8278
| 309.8 839.1 1.722 0.9307 1.803
l 200.8 1631. 3.179 0.7701 2.448
309.8 PRYL S 4.699 0.7448 3.5800
2068.9 333.0 1.788 1.318 2.328
298.9 871.3 3.027 1.382 4.093
298.9 1872. 4.860 1.241 6.031
295.9 2734. 6.084 1.260 8.778
282.6 4N2 .4 4.208 2.069 8.888
282.8 988.8 68.885 2.014 13.20
263.2 877.7 18.14 2.20% 40.03
254.8 793.2 70.860 1.168 £2.32
241.8 1081. 274.0 0.7380 201.7
227.6 1171. 680.3 0.2263 154.0
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POROR 08 SHEAR

————————— B e e e e b i e L
ALFA-T MCDEL
NALF NA A1) A(2) A(3) A(4) A(B) a(e)
4 8 200.0 230.0 350.0 0.2000 0.4000 0.5000E-C1
--------- B R e e et Rt e e X 2
COMPLEX MODULUS MODRL
NVEM NB B(1) B(2) B(3) B(4) B(8) B(8)
7 8 0.3000B+080.1000B+070.15008+120.4000 0.3000B-010.8000E-01
————————— L e e e S e k st LR LRt 3
COMPLEX MODULUS DATA AS A FPUNCTION CP TEMPERATURE AND FREQUENCY
Tamp Preq Mkeal Eta KIma
(DEG K) (RAZ) (MPA) (MPA
231.8 16.00 0.784TR+080.7950R-010.6238B+08
238.7 18.00 0.7840R+030.805S08--010.6311E+08
248.9 16.00 0.7647R+06C.1170 0.8947E+08
282.0 18.00 0.4682B+060.293¢ 0.1374B+08
288.8 16.00 0.1802E+060.6807¢ 0.9129B+08
2688.8 18.00 0.8179B+050.4800B-01 2968.
a73.7 18.00 0.4016RB+050.3C98 C.12438B+08
280 .4 16.00 0.3139B+0850.2120 6653.
287.86 18.00 0.26239R+080.1819 4800.
284.3 16.00 0.2127R+080.2074 4411.
301.8 16.00 0.16882E+080.1801 30286.
309.3 18.00 C.1822B+050.1132 1723.
316.8 18.00 0.14388B+080.8630R-01 1264.
y33.1 18.00 0.13B0OE+0560.9630R-01 1329.
330.4 16.00 0.1185E+050.1564 1808.
338.1 18.00 9308. 0.1402 1305.
344.8 16.00 80486. 0.1277 1027.
‘ 230.9 1.600 0.868198+080.8170B-010.4456E+08
: 239.3 1.600 0.8109R+0B0.5850B-010.4825E+08
! 247 .6 1.800 0.8021R+060.17¢62 0.1073E+08
288.9 1.600 0.1589R+060.5513 0.8760E+Q"B
£83.7 1.600 0.8712B+050.3459 0.1876E+05
270.9 1.8C0 0.3782B+050.1013 7178.
278.7 1.800 0.2042R+050.1414 4160 .
288.8 1.800 0.2442B+080.1348 3292.
294.8 1.800 0.1784%+080.:878 2890.
303.1 1.800 C.1547E+050.6700E-C1 1038.
311.8 1.800 0.1487R+060.6430E-01 956.1
319.3 1.80C 0.1433R+0580.5670E-01 81Z.5
327.0 1.800 C.11S4RB+050.1114 1286.
335.4 1.600 8274 . 0.4870E-01 451.8
344 .3 1.800 7729, 0.7730E-01 597.5
231.5 0.2000 0.7836K+060.7070E-010.5328E+085
238.7 0.2000 0.7274E+060.9190E C10.6685E+05
248 .5 0.2600 0.4987E+0B80 2689 0.1341E+4086
253.2 0.2070 0.1307E+0BD. %913 (}.5114E+05
260.9 0.2000 C.B80Q1R+050.24286 O.1877B+05
268.7 0.2000 0.4803E+050.1122 538Q.
278 .4 0.20060 0.4027B+C50.1155 46851.
282.86 0.2000 C.35687E+050.1235 4405.
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COMPLEX xonvnus DATA AS A FUNCTION OF TEMPEBRATURE AND FREQUENCY
Temp Freq MNReal Bta MIma
i (DBG K) (H2) (MPA) (MPA
228.7 18186. 198.9 0.74687E-01 14.88 1S
‘ 228.7 3434. 174.7 0.79038-01 13.81 2
' 229.3 8829. 192.9  0.6893B-01 13.29 ~
: 3¢41.8 684.7 108.3 0.3736 40.486 -
2¢41.8 1788. 137.8 0.1693 33.28 e
243.0 8360. 140.8 0.1581 22.21 ’
284.3 6332.0 29.98 0.9403 28.19 |
204.8 1704. 88.89 0.4809 28.32 "
284.8 3110. 86.24 0.4368 24 .87 R
3632.0 891.7 11.16 1.224 13.66 N
262.0 16818. 28.92 0.8134 23.82 N
262.0 2886. 26.88 0.9083 24.33 v
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Temp Freq MReal Eta MImag
(DEG X) (HZ) {MPA) (MPA)
227.6 681.0 188.0 0.14239 33.08
283.7 1024. 1.688 2.049 3.397
283.7 3179. 2.679 a3.183 8.848
297.8 965.6 0.7780 1.110 0.8602
339.8 003.7 0.8778 0.3564 0.9801B-01
242.0 3338. 120.2 0.1833 18.43
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FRERN IS Sy - miT e YT W BT« 0 ST & Tm . e Ty e YR T AW el Py T T TR TR A A o T e s T T T T
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F2

ho

R [

3M ISD 113X SHEAR
T memmme s et et ettt $ommm— e + R
ALPA-T NODBL .

NALF NA A(1) A(2) A(3) A(4) A(8) A(8) K
8 6 278.0 220.0 340.0 0.8800E-010.9926E-010.1600E-01 Vee)

--------- B it itk Sttt A e e &

COMPLEX MODULUS MODEL %

NVEXN NB B(1) B(3) B(3) B(4) B(8) B(6) A%
7 6 0.8000B-01 178.0 0.3500E+060.6800 1.000 0.6000B-01 v

--------- D ettt R ittt e e St Attt btttk § Yy B

COMPLEX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY BN
Temp Freq MReal Bta HIma

(DEG K) (BZ) (MPA) (MPA,

338.7 328.2 0.8970B-010.4344 0.3897E-01 40
338.7 1764. 0.2040 0.4896 0.99888-01 oo
338.7 2910. 0.2883 0.7613 0.1968 F,
338.7 4331. 0.2131 0.8070  0.1720 3
327.8 330.1 0.8708E-010.5769 0.8601B-01 §§
327.6 908.1 0.1601 0.6612 0.1089
327.6 1772. 0.2266 0.6541 0.1482 E!
327.6 2922. 0.28%70 0.7338 0.2108 W
316.8 334.9 0.1313 0.6874 0.9026B-01 N
316.8 918.7 0.2360 0.6804 0.18086 St
316.8 1786. 0.3147 0.7477 0.2383 N\
316.0 2938. 0.3589 1.060 0.3773 L)
3168.8 4353, 0.4008 1.376 0.8511 !I
308.4 339.7 0.1642 0.8324 0.1367 .
308.4 929.6 0.3103 0.8843 0.2743 o
308.4 1799. 0.3982 1.108 0.4383 e
308.4 2060. 0.48232 1.427 0.6881 e
308.4 4366. 0.3878 1.728 0.6869 e
297.0 348.7 0.2433 0.9119 0.2219 !
207.0 940.8 0.3983 1.086 0.4368
207.0 1817. 0.833% 1.320 0.7093 g
207.0 2980. 0.6247 1.494 0.9333 o~
297.0 4410. C.7447 2.182 1.603 e
283.2 383.1 0.680286 1.233 0.7731 -y
283.2 990.1 0.8208 1.480 1.190 e
283.2 1898. 1.233 1.602 1.974 ¥
283.2 3008. 0.9384 2.602 2.442 <
283.2 4780. 4.113 1.072 4.409 N
272.0 480.3 1.642 1.634 2.683 e
273.0 1133. 1.982 2.177 4.318 RN
272.0 2180. 3.739 2.139 7.998 AN
272.0 3073. 2.6846 2.969 7.889 N
260.9 865.0 8.307 1.608 8.818 -
260.9 1308. 8.288 1.261 10.48 -~
260.9 2730. 16.12 1.217 19.62 -
280.9 3794 . 11.08 1.086 12.01 o
249.8 621.2 21.93 0.7673 16.83 “
249.8 1623. 28.68 0.68443 18.61 o
249.8 3010. 35.97 0.6841 24.61 {
249.8 4881, 36.89 0.4908 18.43
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(DEG

238.
238.
. a38.
238.
237.
227.
237 .
a37.
337.

Temp

DRRO®II~T x

~—

Freq
(HZ)
683.93
1731.

32336.

Bl24.
681.0
1781.
3380.

7839.

MReal

(MPa)
68.83
64.84
73.43
88.87
93.77
108.8
106.3
118.8
182.0

000000000

R I L T AU T AR A L AL ETUAR T TLRT AT A TG AT T ENAN EN G i R

Eta

.17886
.3198
. 1807
.1883
.7880B-01
.8778B-01
.4421E-01
.4147B-01
.4921E-01

mimag

({MPA)
13.24
14.21
13.27
16.11
7.080
6.102
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3X ISD 113 SHEAR R

————————— B ettt i et ettt bt ed R Db P p,
ALFPA-T NODEL b

NALP NA AQl) A(?) A(3) A(e) A(8) A(8)

8 6 200.0 220.0 400.0 0.50168-010.1018 0.1880B-02 5
--------- B s ettt et ittt L LT P Y o
COMPLEX MODULUS MODRBL .

NVEX NB B(1) B(3) B(3) B(4) B(S5) B(6) Rd
7 6 0.4180B-01 499.0 0.4640B+070.6747 1.980 0.7850E-01 "
--------- b mm e, e e, — b —— - —————— -
COMPLBX MODULUS DATA AS A FUNCTION OF TRXPERATURE AND FREQUENCY |
Temp Preq MReal Bta MIna v
(DBG K) (H2) (MPA) (MPA v
237.6 1861. 261.1 0.7867E-01 19.76 ¥
2237.6 3879. 289.1 0.7327B-01 21.18 .
237.6 8788. 307.7 0.6644B-01 20.44 "
237.8 8433. 310.8 0.7201E-01 22.37 L
241.8 663.2 106.0 0.2283 24.19 o
241.8 1828. 170.1  0.2031 34.88 b
241.8 3486. 179.8 0.2133 38.38 »
241.8 8591. 188.0 0.2008 37.71 Y
241.8 8083. 199.3 0.1791 35.69 <
288.4 638.0 29.08 0.98018 268.31 R
2868.4 1718. 48.73 0.6768 32.97 !
2586.4 3228. 80.83 0.6781 40.86 A
288.4 8040. 83.69 0.7038 44.78 v
268.4 7310. 83.03 0.86870 47.07 b
269.3 820.0 3.080 2.018 6.218 S
269.3 13€4. 4.874 2.382 11.61 N
269.3 2446. 7.833 1.6923 13.38 N
269.3 3818. 9.738 1.694 16.49 o
283.2 409.1 0.9877 1.407 1.347 -
283.2 1088, 1.438 1.630 2.344 -
283.3 1967. 1.848 1.994 3.688 e
283.2 3188. 2.684 1.6086 4.262 -
283.2 4631. 2.856 1.418 4.041 ‘e,
297.0 362.1 0.3698 1.138 0.4198 o
297.0 987.2  0.5474 1.276  0.6979 "
287.0 1848. 0.8329 1.204 1.003 N
297.0 3017. 0.9387 1.808 1.408 n
297.0 4406. 1.449 1.733 2.511 -
310.9 339.2 0.1568 1.044 0.1634 Er
310.9 931.8 0.2376 1.123 0.2868 ¥y
310.9 1790. 0.3370 1.200 0.4044 .
310.9 2038.  0.3541 1.494  0.8290 ]
310.9 4408. 0.6584 1.602 1.080 -
324.8 331.1 0.1028 0.804% 0.8246B-01 -
324.8 908.8 0.1596 0.9092 0.1481 oy
324.8 1789. 0.2064 1.101 0.2261 ~
324.8 2014. 0.2577 1.160 0.2989 o
324.8 4347. 0.3014 1.299 0.3918 o
338.7 327.1 0.786CE-010.5598 0.4398B-01 7
338.7 899.5 0.1027 0.7950 0.8165B~01 ;{
lig p
M

by

e o




Temp Freq MReal Eta MImag
(DEG K) (HZ) {MPA) (MPA)
338.7 3664. 0.1880 1.131 0.1783
338.7 43533. 0.1888 1.287 0.2868
383.6 333.8 0.6048E-010.4870 0.2948E-0l
383.6 893.4 0.8088E-010.6403 0.8179B-01
-383.6€ 1744. 0.9936R-010.8378 0.8222E-01 ;
363.6 4308. 0.2030 0.9684 0.1960 ’
366.58 521.1 0.3192B-C10.3818 0.1981B-01
366.8 17386. 0.8208E-01 1.070 0.85873E-01
366.8 4383. 0.1018 1.811 0.i838
380.4 319.3 0.4514E-010. 3467 0.1868E-01
380.4 884.1 0.B328E-010.8048 0.2690BE-01
380.4 17a8. 0.64378-010.671¢8 0.4322B-01
380.4 4368 0.1104 1.019 0.1128
394.3 317.6 0.4004B-010.3048 0.12192-01
394.3 879.8 0.4462E-010.4461 0.198CE-01
304.3 1719. 0.4028E-010.8178 0.3290B-01
394.3 43486. 0.8860B-01 1.160 0.1028
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YOUNG S
- —— - - - B T o o o S e ] +
ALFA-T MODEL
NALF NA A1) A(2) A(3) A(4) A(8) A(8)
4 8 280.0 230.0 270.0 0.2800 0.3600 0.1800
--------- R et o s A il e i Al ettt R L D atndbabh
COMPLEX MODULUS MODEL
NVEM NB B(1) B(2) B(3) B(4) B(8) B(8)
7 o 7ooox+oao 12003*09 170.0 o 8800 0.8000 0.2000
---------------------------------------------- R i et T et D
COMPLRX MODULUB DATA AS A runcrxon OFP TBIPBRATURB AND FREQUEBNCY
Temp Freq MReal Bta MIma
(DBRG k) (HZ) (MPA) (MPA
268.0 0.1000 0.1144B+060.23180 0.2494B+08
2688.0 0.1000 0.1188RB+060.2487 0.2912B+08
268.0 0.3000 0.1268B+060. 2631 0.3336B+08
268.0 0.5000 0.1309R+080.2870 0.3787R+08
287.8 0.1000 0.2488E+080.7990 0.1988EB+08
287.8 0.1000 0.3466B+080. 7827 0.2713B+06
287.8 0.2000 0.4408E+080. 9271 0.4084B+08
3587.8 0.8000 0.8976B+080. 8803 0.8260B+08
249.8 0.1000 0.3932E+070.8916 0.2326B+07
249.8 0.1000 0.8080B+070.8071 0.2876B+07
349.8 0.2000 0.8161R+070. 4448 0.2296B+07
249.8 0.8000 0.7391B+070. 3246 0.2399B+07
268.0 0.23000 0.126888+060.23631 0.3336EB+08
268.0 0.8000 0.1309B+080.2870 0.3787B+08
268.0 1.000 0.1381B+060.3098 0.4181RB+08
268.0 2.000 0.15B9R+G60. 3236 0.8048B+08
268.0 8.000 0.1727B+060.3918 0.8766B+08
268.0 10.00 0.2106E+080.4470 0.9414B+08
268.0 20.00 0.2233B+060.8792 0.1293B+08
267.8 0.2000 0.440BB+)80. 9271 0.4084B+08
287.5 0.8000 0.5978B+CS0. 8803 0.5260B+08
287.6 1.000 0.7281RB+060 .8183 0.6664B+08
267.8 2.000 0.1478RB+070. 7498 0.1108B+07
257.5 5.000 0.2188B+070.980C1 0.1951B+07
257.5 10.00 0.2902B+070.7993 0.2320B+07
257.5 20.00 0.3097E+070.7€93 0.2382R+07
249.8 0.2000 0.8181B+070.4448 0.22068E8+07
249.8 0.8000 0.7391B+070.3246 0.2399B+07
249.8 1.000 0.7902B+070.2711 0.2142BE+07
249.8 2.000 0.8384B+070.2640 0.2130B+07
249.8 8.000 0.88Y85E+07C. 1855 0.1850B+07
249.8 10.00 0.9370R+070. 1862 0.1748B+07
2490.8 20.00 0.9370B+070.1608 0.1504B+07
249.8 80.00 0.9370E+070.1098 0.1026E+07
238.7 0.2000 0.12009B+C30.4370B-010.5283EB+08
238.7 0.8000 0.1209B+080.3490B-010.4219E+08
238.7 1.000 0.1199B+080.26820R-010.3141B+086
238.7 2.000 0.1238B+080.1760B--010.2178B+08
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3X AP-30 YOUNG'S

T e meaas e e s e @ = e - " A AP = e = e e e - .. ————a—— n — = - ——— - - ———-——— +
, ALPA-T NODEL o
. NALF NA A(l) A(3) A(3) A(4) A(8) A(8) N
4 6 288.0 230.0 270.0 0.8000B-010.6800E-010.4300E-01 B
--------- R e il e datadata e A e Y A
CONPLEX MODULUS MODEL 5
NVEM NB B(1) B(3) B(3) B(4) B(8) B(8) S
v 6 o 3000B+060. 1800EB+080.1000 0.4800 1.000 0.1000 v
------------------- bt et e e ahatadele Tt R S,
COMPLRX HODULUB DATA A8 A FUNCTION OF TEMPERATURE AND FREQUENCY b4,
Temp Pre NReal Eta MIma !
(DBG K) (B2 (MPA) (MPA k)
249.8 0.2000 0.683BB+070.3847 0.2318B+07 -
249.8 0.8000 0.1014B+080.2883 0.2819B+07 et
249.8 1.700 0.1029B+080.2221 0.2288B+07 5
249.8 3.300 0.9294B+070.1780 0.1626B+07 .
249.8 8.300 0.9B870R+070.2817 0.2409B+07 2
268.0 0.3000  0.48738+080.1480  0.7212B+08 .
268.0 0.8000 0.5018E+060.1440 0.7222B+08 b
268.0 1.700 0.888B8R+0680.2084 0.1164E+08 3
268.0 8.300 0.7026RB+060.3897% 0.3824B+08 “
268.0 16.70 0.92198+0860.3301 0.3043B+08 e
268.0 33.30 0.9812R8+060.40%4 0.3997B+06 S
268.0 81.70 0.1236B+070.3800B-010.46978+056 o
249.8 0.3000 0.8840B+070.3619 0.2008E+07 !!
249.8 16.70 0.1014B+080.20084 0.2083B+07 N
233.2 0.8300B-020.1198R+080.4900R-010.8870B+08 w
233.2 0.1600B-010.1198B+080.7350B-010.8808E+08 o
233.2 0.3300B-010.1247E+080.6810R-010.8492E+08 e
233.2 0.1000 0.12228+080.3420B-010.41798+08 N
233.2 0.2000 0.1324B+080.24108-010.3191B+08 ﬁ
233.2 0.3000 0.1309B+080.2000B~-010.37968+06 o
233.2 0.8000 0.1432B+080.3340R-010.4783E+08 -
233.2 1.700 0.1408E+080.8140E-010.1144B+07 N
233.2 8.300 0.1438B+080.4770E-010.6859E+08 e,
233.2 16.70 0.14328+080.5250E-010.7518E+08 o
249.8 0.8300E-020.3481R+070.4092 0.1412B+07 o
249.8 0.3330B-010.4814E+070.8668 0.2743B+07 [
233.2 3.300 0.1449K+080.4290B-010.6216E+08 b
249.8 0.1000 0.4713B+070.4901 0.2310B+07 o
268.0 3.300 0.6447B+060.1822 0.1178E+06 3
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SOUNDCOAT R

SHEAR
---------- it bt T ke it L P RS
ALFA-T NODBL
NALF NA AQl) A(2) A(3) A(4) A(S) A(8) ,
8 6 288.0 210.0 340.0 0.7796E-010.1840 0.2384E-01
--------- R by T S it R R e R R D Rk bt Sl Ll et S 4 !_
COMPLEX MODULUS MODEL ~
NVEM NB B(1) B(3) B(3) B(4) B(5) B(6) o
v 6 o.xvaa 605.9 o 73103+oeo 7800 1.732 0.2367 2
--------------------------------------------- e etk e s
COXPLRX KODULUS DATA AS A runcwion OF TB!PBRATURB AND FPREQUENCY o
Temp Preq NReal Eta KIma N
(DBG k) (E2) (MPA) (MPA ™~
313.7 545.3 384.1 0.1231 46.90 -
313.7 1806. $88.2 0.1438B-01 8.418 o
313.7 2877. 803.6 0.2187B-01 10.89 o
213.7 4683. 808.0 0.1640B-01 8,298 ™y
237.86 841.1 281.3 0.1187 32.83 oy
227.8 1800. 571.8  0.3843B-01 20.28 il
227.6 2880. 470.8 0.3906B-01 18.39 i
327.8 46817. 468.9 0.3719B-01 17.33 pR
241.8 839.7 278.86 0.2821 78.59 ;a
241.86 2880. 453 .1 0.1963 88.94 3
241.8 4896. 448.2 0.1719 76.70 N
268.4 828.7 114.3 0.57%6 65.79 2e
2864 1480. 188.7  0.6088 114.8 n
286.4 2703. 177.3  0.4782 84.96 AN
255.4 4312. 197.1 0.4480 87.71 D)
269.3 478.0 18.47 1.384 21.41 A
269.3 1373. 27.08 1.357 36.78 o
269.3 3176. 21.74 1.881 34.37 R
374.8 411.8 3.193 2.927 9.343 i&
274.8 1088 . 7.880 2.397 18.84 A
283.2 320.7 1.143 2.568 2.933 DS
283.3 1476 . a 3886 2.964 7.073 g
288.7 278.4 0.40886 2.229 0.9108 -
288.7 781.4 1.208 1.912 2.308 e
288.7 1390. 1.211 2.504 3.032 o
288.7 2278. 1.688 2.813 4.664
297.0 2%8.4 0.2413 1.427 0.3443 s
297.0 €90.9 0.3421 2.112 0.7228 N
297.0 1348. 0.6450 1.535 0.9901 R
297 .0 2227. 1.149 1.289 1.481 A
310.9 246.9 0.1083 0.8283 0.8981B-01 .
310.9 678.4 0.2200 0.6802 0.14986 3ﬂ
310.9 1324. C.3978 0.%934 0.2359 m
310.9 2163. 0.7047 0.5168 0.3642 Py
324.8 244.6 0.8895B-010.3988 0.3548B-01 A
324.8 673.8 0.1799 0.3611 0.6496E-01 <
324.8 1317. 0.3492 0.255%9 0.8938B-01 N
324.8 2180. 0.6083 0.2319 0.1408 N
338.7 242.7 0.76268B-010.25853 0.1947B-01 bl
338.7 670.3 0.1642 C.1836 0.3179E-C1 -
2
s
.
" e
L




Temp Freq MReal Eta MImag §
(DEG K)  (H2) (MPA) (MPA) Y
3367 1310.  0.2093  0.152¢  0.4881E-01 04
338.7 3170. 0.8881 0.1368 0.7896B-01 ‘§
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ISD 12
--------- e e e e e e e e e e m e cm e ———————
ALFA-T MODEL
NALF NA A(L) A(Q) A(3) A(4)
5 290.0 210.0 360.0 0.B8986E-010.1474
--------- R e e ettt et L e et e itk 2
CONMPLEX MODULUS MODEL
NVEM NB B(1) B(2) B(3) B(4)
7 6 0.4307 1200. 0.1843R+070.6847
————————— e b e m e — . —————— - ————————
COMPLEX MODULUS DATA A8 A PUNCTION OF TEMPERATURE AND FREQUEBNCY
Tenp Pre MReal Bta MIma
(DEG K) (B2 (MPA) (MPA
208.7 210.8 1.289 1.149 1.481
288.8 848.7 3.303 1.160 2.888
2006.9 1031. 3.080 1.139 3.808
206.1 16903. 4.860 0.9746 4.737
206.2 2418. 3.371 1.777 8.813
284.2 a%6.1 3.8%84 1.461 8.802
2084.3 683.3 7.483 1.488 11.07
284.2 1188. 8.136 1.480 12.13
284.2 1904, 12.74 1.828 20.70
a7l.1 323.0 16.76 1.140 19.11
371.2 883.9 290.83 1.028 30.068
a71.3 1838. 30.78 1.202 39.73
a80.6 360.4 100.7 0.6388 64.33
288.7 974.0 133.8 0.8048 67 .44
268.8 1831. 1668.6 0.4131 64.69
288.9 2003. 174.3 0.3888 67.24
244.8 1017. 348.0 0.2734 94.32
244.9 1938. 343 .3 0.2137 73.368
240.0 3101. 348.9 0.1884 65.09
228.8 377.0 908.1 0.2483 228.8
228.9 1042. 880.8 0.1499 132.0
228.0 2008. 709.8 0.9476B-01 67.23
220.3 3269. 748.1 0.1279 98.68
214.8 1049. 1291. 0.1348 173.8
215.1 2028. 821.9 0.8002E-01 46.11
216.3 3303. 931.8 0.8742B-01 81.43
234.8 1034. 632.8 0.1820 118.2
234.8 1984. 880.2 0.1368 78.27
234.9 3187. 494.8 0.1147 86.72
268.0 341.7 32.30 0.8126 26.25
266.2 803.0 80.24 0.7981 40.106
266.2 1662. 64 .32 0.6819 43.86
265.2 2837. T .84 0.7686 £9.83
_[QM.3 281.6 6.279 1.4686 9.205
2717.3 738.7 10.686 1.841 18.43
277. 4 1283. 11.88 1.628 18.87
277.4 1283. 13.37 1.428 17.83
309.7 187.2 0.4743 0.8796 0.4648
309.8 803.7 0.8064 0.9346 0.8004
309.8 g78.3 1.401 0.8489 1.227
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Temp
(DEG
309.
324.

3a3.
323.
339.
339.
339.
339.
380.
380.
38C.
380.

[ Yo X NoRoNoaX: § X Jol 3 4

—

Freq
(HZ)
1604.
179.3
489.8
984.8
1876.
178.7
483.8
946.8
1863.
173.7
480.9%
940.1
1884.

MReal
(MPA)
4.144
Q.37
0.8148
0.9032
1.396
0.1903
0.3860
0.7088
1.144
0.1608
0.3308
0.8238
1.011

Eta

7728
.7138
.6781
.8007
.8230
8378
. 4743
. 4080
. 3808
. 3864
.335983
.2818
.3374

O0000O0O000O0OO0O00

MImag
(MPA)
1.656
.1982
. 3473
.3428
.7301
.10723
.1831
.2893
.4011
.8206RB-01
.1121
.1786
.2400
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etafalf Tl A

‘-_ R R AR

R-A-R C 1002 YOUNG'S

————————— e e e e —————d
ALPA-T MODBL
NALF NA A1) A(2) A(3) A(4) A(8) A(8)
4 86 273.0 170.0 30G.0 0.1400 0.2000 0.1200
--------- el et B B e el 2
COMPLEX MODULUS MODEL
NVEX NB B(1) B(2) B(3) B(4) B(6) B(8)
7 6 8.000 4300. o 1000B+080.5000 0.8000 0.1000
————————— B e e R S e R AT e
COMPLEX MODULUS DATA AS A PUNCTION OF TEMPERATURE AND FREQUENCY
Temp Preq MRaal Eta MIma
(DBG K) (H2) (MPA) (MPA
171.2 18. 80 4220. 0.1680B-01 68.63
173.2 18.90 4220. 0.1680B-01 60.83
178.2 18.80 4180. 0.1670E-01 69.81
177.2 18.80 4180. 0.1670B-01 69.81
179.2 18.70 4140. 0.1720E-01 71.21
181.2 18.70 4140. 0.1720B-01 71.21
183.2 18.70 4140. 0.1740B-01 72.04 "
188.2 18.60 4090. 0.1770B-01 72.39 o
187.2 18.80 4090. 0.1810B-01 74.03 o
189.2 18.80 4080, 0.1830B-01 74.12 .l
191.2 18.60 4040. 0.1850B-01 74.74 ..
193.2 18.40 4000. 0.1900B-01 78.00 o
196.3 18.40 4000. 0.1940B-01 77.60
197.2 18.30 3960. 0.2010B-01 79.60 -
199.3 16. 20 3610.  0.2110B-01 83.50 RS
201.2 18.20 3910. 0.2170B-01 84.88 oy
203.2 18.10 3870. 0.2290B-~01 88.62 o,
208.2 18.10 3880. 0.2390E-01 92.01 ~
207.2 18.00 3820. 0.2810B-01 ©5.88 N
209.2 17.9C 3770. 0.2390E-01 101.4 N
211.2 17.80 3730. 0.2880E~01 107.4 o
213.2 17.70 3890. 0.3110BE~01 114.8 oo
216.2 17.60 3840. 0.34102~01 124.1 o
217 .2 17.50 3600. 0.3710BE-01 133.6 a
219.2 17.30 3520. 0.4C80B-01 143.8 e
221.2 17.20 3480. 0.4470E~01 155.6 N
223.2 16. 90 3370. 0.5010E-01 188.8 4 ¢
228.2 16.70 3260. 0.5630E-01 183.8 -
227.2 18.30 z120. 0.6600E-01 205.9 -
2290.2 15.60 2970. 0.7730E-01 230.2 ri
231.2 18.60 2840. 0.8860E-01 251.8 el
233.2 13.10 2670. 0.1030 275.0 XN
235.2 14.60 2810. 0.1190 298.7 o
237.2 14.10 2330. 0.1380 321.8 -
239.2 13.80 2120. 0.1600 339.2 e
241.2 12.70 1370. 0.1910 357 .2 n;
243.2 12.00 1660. 0.2210 366 .9 v
245.2 11.30 1460. 0.2810 366.5 X
247.2 10.80 1260. 0.2840 367.8 o
249.2 9 630 1040. 0.3289 342.2 N

o

! PRI .
. roe,e
& .'. e ot




Temp Freq mReal Eta MImag

(DEG K) (HZ) (MPA) (MPA)
261.2 8.890 878.0 0.3830 318.0
283.2 8.100 718.0 0.4000 288.0
288.2 7.280 86C.0 0.4400 246.4
287.2 8.810 452.0 0.4810 208.4
289.2 8.980 352.0 0.8780 202.4
261.2 8.340 269.0 C.8170 186.0
283 .2 4.700 192.0 0.8580 128.3
%86.2 4.160 134.0 0.6960 93.28
287.2 3.6680 87.40 0.7400 64.68
269.2 3.880 80.30 0.7490 60.14
271.2 3.320 89.10 0.7880 45.21
273.2 3.150 46.00 0.7180 33.03
275.2 3.000 34.80 0.8900 235.81
277.2 2.880 25.70 0.8560 16.88
279.2 2.800 20.80 0.8070 12.44
281.2 2.730 18.70 0.6800 8.638
283.2 2.670 12.40 0.4860 6.026
285.2 2.830 9.450 0.4280 4.028
287.2 2.800 7.860 0.3830 2.689
289.2 2.600 7.8680 0.2200 1.663
291.2 2.880 8.020 0.2180 1.094
293.2 2.880 4.220 0.1170 0.4937
298.2 2.880 4.220 0.8870E-010.2477

-~ s e ey

FAP I 40 -
? XA o S;I X
I A PN

sl
a v a0 3

3




i l\-,\\.\“ .,.-.'.-.I,-d..-..‘.“ . .' -

. o M P .,.....,.‘.........f.u-.sv.fprf.-\ .. ..Iu..c....q.p-‘.\....... _--\ -....- . .

AR A e i N P N N R e LR N WL
Fidar SRS ] ) A A R 1 d AP T T T T 8 e R W PN, 22t rs" H...........\n\ 7\-.\--!#;4.‘- N

.y

. N - o~ o .‘,,.
I T

i ] _ I ’

i | HIEY ?
i i
THutI IR % #
L.Jf.; it ﬁ i = Q 2
NIHITRIN Writs @
| ” _ | ___ m.._;; H
HuRInun RIS “ _
___“ _ | *_— . _____ ."_ c o
THIgnnt o I 9 3
_m_ __ __ _m:___.mm o ®
_n_lr—Ll.w.m ! dT “Jlln-_.l K¢ m ..
e Ll
K o ARLEAsE YRR R < .
A l _m_;:u:“ 3 % :
S M LA IS "I _ :
7 AN HEIT Wi 88 La -
TR JIH 23

| i _ A_ e T__ @M 4
I AR ERAR R _;___ 1 ?

i ! RIS p
T g HiEhE u
i 1 TN il

| i | :

+. J1 L ﬁ L b lﬁ L 1 ! SERNRE _r H T i_ﬁj- 44.?1 ;

] i |

__llnlu r._.r - A 1 44 v‘%; HEAR RN |_ LRI _|_l 188 .%. _I_-_l__l_... _|_ .._l* .m- ._- o .,,,,_
SSOT 1HOTAM IN3D¥Ad o 7

o S S 2 ? 2 3 2 s b4 S F
— t t D S e -+ $— } ~
Mw o < (=] o o o o o o o ;
- o <0 ~ (Ve vy i 4 ™ (Y] —t
HOLLNALAY FTTJNVS LNID¥AJ




(L7088
[2 430

19270

(0344 @3ONA3Y
WININI I3
NIN *31)
Ad3geny

HY3IHS

€C'T9
$8°91
-0 13Y

£5°¢C
858’ e
@ v6Z

£€6°11
St b~
M 4°14

'L
€844

SI1Z°1

XL 9
1YIAS
AY389ny

€18z
estL -
o' 16

ecy’e
SLCL-
0 e8Z

r -
Sl oZ-
0 692

LANAY ]
141

L

»id

00.9 -
Sl 8-
0°'SLT

L9794~
L 14
9592

10°¢CC-
Sl ot-
9452

"9Lv6
<SS9

XvmgeL @
1y1xS
ASSY10

3 930
3 0930 ZH @091
A 930

4 930
J 030 ZH'eel
X 93a

3 924
9030 IKW'@l
¥ 9340

99+366L1°9 1Sd
LrZi van  SNINGON

ZZ1L'@ ¥OLIv4 SSOT THIN

(0343 @A
TVANGRG 34X
Xww ‘31)
ASSY19

109 avad

et e

e 3

A
= Y

P ST T W R

-4

L fak

LR

PWERYY

R

-

¥

"

RPN N

L S e
afat eV atiVaNat it et



CX OO Yy % PRI o~ |

g.\(a . hi '.h--uu\-iln\”t\-ﬂ'ﬂ,d ..-. ...s..nc.-t..l..f--..- ‘. ... Va4 e

; « ‘e v . JCAL SRR - Telele -
A Il X ARAIANA}  TRRRRRANK AR

— ™ ~ <

- o 1
W W oW Wow

g 33~111m1u
A A AN N NN YY) B

Y Y Y A A A A AN NN Y
/ / / / / /2 R Y Y A A A N NN RN
(@]@) V2R R R A Y A A A A A NNy

N N A A A A A A A e e
L, N1

E13
E12
g1
£E10

llllll 11

lllllll |

{10700
LIty
A NN

AR NN/ '3

Illllll I 1

]
\\
TR

(ZH) AON3IND3YA

i

(IITIN ]

sso1 00— &3

HOL10V4 SSOT “(OdW) SNTNUOW W1 % 3

Xy 7 A NN NN
VA / ¢t 7 oyl V9V -
2 Y Y Y A A A N NN X x
V3 -
V2 Y Y S A A A N A AN N NN 7
V2 A A A S A A A A A RN R N3O e

0%z 0vZ 0%z 097 0/Z S8Z 00 GI¢
(» bap) aumpuadwal

YYIHS 109 QVAG




[ P )

AN

X.¥lw, Tov,

,

1)

(ZH) ADN3ND3YA

CRRTAATR S TR R T TEFW Ce W e W L e e w W e A,

1-3

03

L3

Z3

¢3

¥3

E10

wl

TmﬂTT 1

IIHI‘II T

fo«& VAT ARV A Y BNV |
; @ttt
A NN
NN
/7t
A NNV
NNy
A A NN
AN NNY

il 4

IHIYI L

T”HTI LI

T

mirTt

[ AN A NN
A
AN AN
[ AN
A NNV

sson ©9O

gy VYV
(Um X X
aN3oa

-

on on Om 06 O¢i
(3 bap) asmosadwiog

{09 avid

?

1111111 1 1

hUllll 1 LLLLIJ_JJ 1

llHIIIJ 1
]'!.

1

JO1OV4 SSOT ‘(!sd®) SNINCONW WI % 3y




PR ] L,L LR y & ﬁ.. R ARAT (] e .-q.l.-col.lh w a0y

PPN | AP I Jn e e o hnLUR LIRS Vo = o 0 0N, €T T NSRS e e e .
RN ‘h-_w....\.‘\sﬁm ’e ....«...\..\.. .n. e NS T ' )
EERRASIRRNT ASLANNIIAH LRV Iy e !

(4 bap) IYNLVYHIINAL

m OvL 0Z¢L COL 08 09 Ov Oc 0O 02— Ov— 0Q09-

"., _ T T T T Y T T a| T T M

m (M 62p) FYNLVYIIWIL

i

i 0)4% 0c¢ 00¢ 08¢ 09c ove 0Z<c

m T . r : . Z3

i

i

' -

i

m i

x

m < x |

| J P

m *oox ] o -

i - m =z

m X X X x x d¢3 Z

! @

' x <

m ~
X y ) ] ~

| cL 1

w X X * X X H

» X x ]

b X X 3

: 109 OVAQ

"

m

"




-
n
'
m
]
/

Tl gt Pt L]
1y Sy, # Gty Py
&w\\.\\

AIES

ll.fu‘
Fr’

& \\\\.\u\‘
-chn LA

v3

LN »-f
L"h. ....\...‘ w'

\e\. \:x..\.. AP

. -h.\p

(S

SN ......u.f.. IR |

.-f-.-f R

2"2’s ..,......F;

(0dW) SNINCOW IANLINOVYW

¢3

¢3

i3

03

Dt ]

P LA .u-\..-

—.ﬂﬂ_l_l_]_ll_lﬂ

ﬂ:qq L

T

T_A__qd‘-

—:dd—_ LR

_:—- Tr 171

lillJ_l I 1

J_llllll |

1

) 5 D W D B |

109 AVAQ

,..

m .

03

t3

.-.Jl
r....{.

&010vd SSOT

I-.-I .Iff

IETRR

X

[ERN




340

0 G
O ’a
@)
- N
GO M
-d L) [¥4]
2%8
x =< 3
=) LT e
w x q O o~
(&) -4 O e
W x40 X 4 <O M
(@))]
Q
©
S’
4 x€x ¥ aD o
4 ©
ek xd X O @O N E
-\( X ORI €1 c<r(_
v b
N o S
> o ™ e v:o) 13 L';_J
2 N
¢
A Y
o o
o »~ v 00 18,
S
v
N
::‘: ALyl | hll“l L1 Illllll 11 Jllllll_l 1 llllUl 1 1 llllllLJ_L 8
/s < 0 ~N — o — NN
w Wi uJ w wl | |
w7 ul Wi
LS
D HOLOV4 SSOT (0dW) SNINAOW W1 % 3
o
\"-
A
.:-':,

» i
Y




K6usu3 uolDANOY jussDddy

4%

(X 63p) JUNLVIIIN3L
0Z¢ 00¢ 08Z 09C

0] 4

0¢

oY

09

08

001

0cl

ovl

09l r

T L]

Kbiau3z oy ddy -
1Pp/((G-WHdW)bo)p
I-VHdWV —
aN3931

]

081

109 AvAd

1=VHdIV

000

¢00

¥00

300

80°0

O
o

o™
o

1P/ ((3-wHdv)bor)p

168



L ' DYAD €01 SHEAR

s mesmse————— R e i bR R Ed e el R el bttt b +——mm—mm e —- +
4 ALFA-T MODEL
NALF NA AQ1) A(2) A(3) Al4) A(B) A(B)
. L 6 280.0 2330.0 340.0 0.7798BR-010. :607 0.1694E-01
¥ merm—ee—- pmm———— B kil e —— e b m—————— D et +
\ COMPLEX NAODULUS NODBL
N NVEM NB B(1) B(3) B(3) B(4) B(5) B(8)
g 7 8 o 4932 2888, o 1ae4g+070 7311 3.782 0.1483
by 0 e e e S atalal e R b ——— Pomm——————— +
p COMPLRX xonULus DATA AS A PUNCTION OF TRHPBRAIURB AND PRRQUENCY
Temp Preq MReal Bta MInma
p (DRG K) (EZ) (MPA) (MPA
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o 238.7 4023 . 1529. 0.76158B-0) 118.4 N
= 238.7 6478 . 1394. 0.1178 163.8 o
o 238.7 9832 1668. 0.7917B-01 128.7 Q
" N
¢’ .
. 1H'
N




-.-.

4‘(’ ﬁ.lﬂf, -vgvn ﬁwu-u .f.-.u-.l-s‘hll- ,-.-\ -”~n~-.\\‘\fb \A-\.t&*.\ \J}A ’n‘.\n‘w. .-.c oT-,.“.-.”Lm-”f-“\-w-l: “” . . ”\.-G-.H-ﬂ \ . ”
o
afthal [] —32 17T Y%. ry jh 1 Mu.
| _ |
¥ )
u._
. 4
[]
! o o
i Sy =
i -
N o
.h_ mu..w
y
I _ ,
b1y _ | .
® ek _ :
s s ' _v ! w 4 -
_ | A 1
by ,
_ j .
! | .
| _ :
| HHHLH L H ! A g
l |
ﬁL. B E L ~., q . N
_ P _
LOTHL T L R
SSOT IHOIAM INZDYAL
o o o o =) = o o S
o~ ™ S 4 vy O ~ an o -
R e L e S I
© o o o o o o o o
[ o} ~ O vy -3 o (] (2]
NOILNALAN A'IdHVS LNAOHIJ




a = >
- ! B v oo

00204

Ay 4 v .Y ! N - PR "
PR NN NN . x RV AR )

£L°9” XA 8 91- 4 933
- 8 058 L 251 v IR J 933 ZH ©06!l
8 tec 2 682 2992 X 533
$4LE gr-ot Lr e 3 Lar
, es8 St Zi- Sy 65— D 930 K ee:
A 0 962 @ 18Z e Sz % 930
; ¢ 92 0.0 9~ 18775 3 934
3 esi ¢- gL iz~ St Lv- 273 IH 3
. 0 962 e @ 9z X 940
o
i
, 6a+31 ;42 9 60+3282C° 0@ 60+327.5°0 aL+3criL @ @1+3750Z © Isd
3 Le+3gLLL|e LO+3797Z°@ LO+IY¥6S @ LI+3€e8L € ga+39Cr. @ vy SATNGON
K -
L’ 10-3.509°@ 65rL 0 $sez @ 6cYi @ 18-38585°28 ova0Vd S307 laun -
o
o ” (0334 @30$nAa3y {0384 a3oNAa3Y
» ; IVINAF 343 XVWQe. @ X¥ng YYnQe/ @ TWIN3NIN3dX]
\ g Nl ‘31) 18I%S X¥3d 1¥1¥8 xwm °31)
; A¥388NY Ad388ny ASSVO AsSVIY
S ONNOA Up=s7 nt




(zH) ADN3ND3YS

v

(zH) AON3ND3d4 A30NA3y
OO N~—-O -_—NM N O~ ®©
- e - e - - ,——-——ONONETMOMN~O | I T B
LW wowwwuwwuwwwwowwwwuwww
Nllu ) t ) : 7] ' BTV 1 [0 [ Y - 10 XY anw
3/ VAR A YIS N R A A |
e s A
I3 / / v DY / -3
/ / t ¢t 1 rQ 7777041 1 1 1 !
03 / AN \\\\\::\\\\\\\\\\ 03
//
3 / / VAN NI Y YN A A S R ¢3
/ / ‘ 7 1 rrtrtdt sl 47
/ / VY YR NN NN AR A A Y
€3 / / /7 1 r rrrisrrr s st £3
/ 7 P AR A DN YAV A A A S A
+3 / / AN Y Y PR A A $3
/ / / / VAR ARV AV AV 3V &V AV & B B R A | / /
/ / /I 4 4 1 rrrrrrtr tot o444
G3F / / R AN YN A A A A G3
y / VR Y A N A A A
/ 7 ;7 J1r11 20 17
93 / / VAR R A R ] ’ g3
/ VA ANV N AV \%mmo._ 0O
7 / /I 1 4t rrrtrrtr s r 4
L3F VA \\éx ovril MM (3
/ / VI R AN N VN A R A A A w3y
=/ / /7 7 L L rrtrrrr s o7t A aON3931 ¢
83 ° v T T T v T ¥ 83
VAR TAA C€Z G¥Z G9Z G8BZ 03¢ OCl¢
(3 bap) asmoiadwsa)
54 SNNDA Ov— 4V W¢

HOLOV4 SSOT “(OdW) SNINQOW WI %2 39

- L] - . L) « - .~
PNENPISINAINID

. vx"."'n‘.'
'!'C\f

¢

»

o
Lo

\
.

4

”l‘ " "» "- "
DTN P AL

e
".“f

v,

8, .
e e

-
Y

T




(zH) ADN3ND3IYA

(ZH) AON3ND3¥4 430NA3Y

-~ N <D O™~

NOWNLTOHON~O
—_— - ——_——r—_-—_ONOWOETMHMN~O |
W WWwwwwwilwwuwwwildowwwwwwww
YA “ T : e &—
-3 |-
Yr10010 7 ¢
03 1 03
13 13
Z3 VAN NN A A 23
\ \ \ /AN NN N A \
/ / VR Y A N VN A A BV R
€3 / / VR AR R AV N N R A B R €3
/ / Y A N NN A A
/ / /] 4 1L rtrrt ol
3 / / VR A AV N N R R R 3
/ / ! 1 L trrrtr oo 7
/ / / t 7
G3 y L G3
/ / AR A NN Y
/ / / VAR A A AV &V 3V 2 B B B | sson OO0
93 / / VY Y AV A ovwi V V3 g3
/ / ! 1WAt T T 7/ X X
/ / VAR A W AV VA A Y ._ﬁmozuou.dm
[3 &L Vi L L 1Lyl ry L ¢ /3
09- OG- og- 00z 0SS O/ om
(4 bap) aunipiadway
S, 9NNDA Or—dv WE

HOLOVL SSOT ‘(1sd) SNINAONW WI % 3

- - : '\ ; X
BRI - AR AR - A FU RS . SRRSOV RUIRTS USEURRVEAL S - SORY ._.:...,.._.r..uf
lllll - - A _ A

.
LN
:_n®

e

e

Fa

WAFAIS

-

EA

s
.

'.‘ *‘-

FRE N AT

ny

Jelele

Je

A

ORI L

“2ta’a o




ot

. ™
w8, g

(4 bap) I¥NLVYIIINIL
08 09 oY 0z 0 0Z- Ov— 09-

. " P
e eVt e tat Y,

—‘ 1 1 i T | H 1 —
(% Bap) I¥NLIVYIANIL
Ol G©CO¢ 06¢ 08Z 0L 09¢ 0S¢ OvCc 0¢c ONM ; *
T ™ T T T T T | 3 g
B m
x X - )
3 -
] O I
- C -
~ m
x X X X x 413 Z
D ¢
< .
x X x x x . ”LH/ A
x x x X x -
x X X x x
X X x X x
x x X x o
123

Oy -3V W&




E8

1 1 l
E7
MAGNITUDE MODULUS (MPa)

3M AF-40
b3
X%
x

EO
1
E-%6

¥OLIv4 SSO1

175

o.c.

; ..Q¢'~...l.'l.. 4 n.'a.o ‘- v . ? -.-_--o " AR R G A AV L L AL &K N Q
"- e ;l‘,:'_:/":l_‘l NN » o ::;.;-: PN oA PO :z".-:.-,‘ NN -”J'::.r‘..-' .e -".- :. -
e R Y A A 4 omd L r R i oAl e s Ao e el et i e ol e m :




(3 69p) IYNLIVYIIN3L

0L 09C¢ 0S¢ O0ove 0¢C 02¢ e

ol¢ 00¢ 06Z 08¢

X ooy

6 8

> J@

vy
X X

ON3931

LI 4 N.lu -I“..m,

oL

8 e

/ %

p.‘u % -.“.W-

R

03 = e

= o

w l"\u—(

13 3 P

) g

S

“oc

wm g w..s_

P - '-coq

3 =

o v

vyl >
o

G3 N )

S D-o.

V33 ¢ o

O

- N

n 43 3 s

83

Ov—4v N¢

— e = E\

. e . emem . . AP P AEEERE P RS S AL




B EERER S A AR T B B P A Kbt T T e

ABisu3 uonoanoy jussoddy

ot¢ 00

B J A

(3 bsp) IYNLVIIIN3L

00!

0S1

00¢

0S¢

00¢

0S¢

010)4

I L] LB 1

Abssuz oy ddy - — —

1p/((-wHdv)Bo)p
1-VHdW

GN3931

-

Ov—4v N¢

06C 08C 0LZ 092 0SC 0O¥Z 0¢C 028

0i3

1-VHdV

SO0

010

S1°0

020

YA

0¢°0

G¢0

o¥°0

Sv0

1p/((3-vHdv)bol)p

177




[y R BT RS Y WE L CILY B RF Rt N Pt By Syttt ol 61 A s A A

W W Wa Wy Vo X 0 0 3 T MR AT TN 40 3'.',
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————————— o e e e e e e e e e e e m e m e ——————~ —~~ ¢
ALPA-T NODBL
NALP NA A(l) A(3) A(3) A(e) A(8) A(8)
4 86 273.0 330.0 310.0 0.1000 0.4500 0.2700
--------- B et ettt e bt e N ittt &
COMPLEX MODULUS MODBL

NVEM KB B(1) B(2) B(3) B(4) B(5) B(8)

7 6 o 1800B+070.1600B+08 1600. 0.3000 1.000 0.1000
------------------- D a3
COMPLEX HODULUS DATA AS A PUNCTION OF TEMPERATURE AND FREQUENCY

Texp Preq XResal Eta MIma
(DBG K) (82) (MPA) (MPA

288.7 8.000 0.1983B+070.1170 0.23208+086

286.7 10.00 0.2074R+070.1129 0.2342B+08

288.7 20.00 0.21888+070.1299 0.2842E+086
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288.7 8.000 0.2304E+070.1092 0.2816B+06

288 .7 10.00 0.2445B+070.12343 0.3039B+086

288.7 30.00 0.2316R+070.1804 0.3483B+08
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300.9 10.00 0.1693B+070.7980B-010.1381E+08

300.9 20.00 0.1782B+070.68380BR~010.1137B8+086

301.0 30.00 0.18498+070.1118 0.2082E+086

301.0 40.00 0.1871R+070.7380BE-010.13788+0€

301.0 60.00 0.1826B+070.1126 0.2056E+08

301.0 60.00 0.1918B+070.7210R-010.1381B+08

301.90 10.00 0.1718R+070.09220B-010.1581R8+08

301.0 20.00 0.1793B+070.8280B-010.1479E+08

301.0 30.00 O 1860B+070.1233 0.2293B+08 ]
301.0 4C. 00 0.1871B+070.9200B-010.17218+08 e
301.0 50.00 0.1871E+070.1104 0.20686B+08 -
301.0 60.00 0.1893R+070.9110R-010.17268+08 "
224.8 20.00 0.1234B+080.3890E-010.4800E+08 %7
224.8 30.00 0.1292B+080.4290E-010.55438+06 N
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224.8 80.00 0.1228B-080.56208-010.6907E+06 %
224.8 60.00 C.1173B+080.86880B-010.66863E+06 o
224.8 10.00 0.1412B+080.8500B-010.7766E+06 e
224.8 20.00 0.1368BE+080.3400E-010.4641E+08 S
224.8 10.00 0.1238R+080.51808-010.6413E+08 e
224.8 40.00 0.1426B+080.3800B-010.5419E+08 A
224.8 80.00 0.1480B+080.3580B-010.8191E+08 o
c24.8 €0.00 0.1431B+080.3590B-01i0.5137E+08 apvard
268.7 10.00 0.7978B+070.1478 G.1179B+07 RADA
268.7 20.00 0.8874R+070.2784 0.2471B+C7 R
268 .7 30.00 0.8498R+070.1347 0.1144B+07 A
268.7 40.00  0.8528B+070.1248  0.1064E+07 e
268.7 50.00 0.8870B+070.1198 0.1027B+07 h'ods
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Temp

{DEG K)
a68.
a68.
2068.
268 .
288.
288.
a376.
a76.
278.
276.
a7e.
276.
276.
276.
276.
276.
276.
276.
276.
37e6.
276.
288.
276.

P N A N W X Kokl N A B B B ]

Freq
{HZ)

10.00
20.00
30.00
40.00
80.00
60.00
1.000
8.000
10.00
20.00
30.00
40.00
80.00
60.00
8.000
10.00
30.00
30.00
40.00
80.00
60.00
1.000
1.000

MReal
(MPA)

0.7860E+070.
.?798B+070.
.7802B+070.
.71878+070.
.60948+070.
.86298+070.
.3877B+C70.
.3399B+070.
.3881RB+0%0.
.37686B+070.
.4039B+070.

000000000000 OOO00O0O00OO0

.4273B+070.
.4383B+070.
.44984R+070.
.3380B+070.
.3581E+070.
.3776EB+070.
.38298+070.
.3869R+070.
.O3882B+070
.5883E+070.
.1893E+070.
.3828E+070.

Eta MImag
(MPA)

1639 0.1248B+07
1898 0.1478B+07
1643 0.1233B+07
1807 0.1283B+07
23033 0.13383+07
1184 0.8496E+06
1323 0.3803R+08
1844 0.6083E+08
1897 0.6783E+08
1801 0.7203B+086
1898 0.7647E+08
1988 0.8401R+08
2071 0.9077B+06
2040 0.9168EB+06
1988 0.6880EB+08
2051 0.7348RB+08
2128 0.8038B+08
2109 0.8078B+08
2188 0.8388EB+08
.2183 0.8397E+08
2163 0.8397B+086
88300R-010.1609E+08
1743 0.4920E+06

£ ol
5

s
'1-

5 |6

WL
L

-

A,
Mo o

Z |2

XX,
Ehtﬁﬂf

7,
»

Pl Cok | -
ibdal 1

WYX

- e
w .
”

LI

L2

0
h]
Far

RO
o A NSD

LR A
"n g

S
n

P

MR I
- L]

|

LBV

2Py

.‘u‘ ¢ .
N -\ .ﬂ .'.. .

-

" l.' [}
SAE |

"7 l" .: P
Al R

]



Ca % X ] |
' p p

1zL'e
16—-30095 '@

960z 0

(0344 @IONAIY
AVINININILX]I
NIN °31)
Ay38any

v IHS

" 1
S8 LC
0 1¢¢

€509
g8°'Ci
o' 6ot

€92
oSt ¢
0°06Z

(9761
9sLL’e

catL’t

XVYMQeL @
LHIXS
AY388M

CL'9Y
958 ¢
e’i1e¢

£s°6!
oSt 6~
- I8 4°24

A A N T
S vl-
Q°692

YLzl
f8L8°@

069" ¢

NN
WA

A2
]

LT v
Si-ez-
- J8 Y24

Ly 62—
SL ¥C—
0°652

(071G~
Si 9y
8492

‘802
(220}

€8t

XYrQe. 8
1MIXS
ASSY1D

0340
030 ZH 000!
230

4
o]
A

93a
933 ZH 0al
03Q

X 0w

03a
030 zZH'@!
034G

x O b

S@+3v6YY O :Sd
£ ooy van SNINQOM

6irl°d  MOLI¥4 SSOT I~

(0394 03ONA3y
AVININIYIAXT
xvm "31)
ASSY12

Nk LYQICNNOS

P oty




(ZH) ADN3IND3IY4

o — ~N M) ~ i)
- ®® o N~ © n <+ MM N - O _ _ _ ! _
W Wow w owow oW W W W W W
L =3 Ty _:1:_: 1_ _N:E_; LAl
= AN
B ﬂ\\\\\\: B
o YIrxt 4o 1t 4
- AN 3
= AN 3
Om VR AR A A A
= AN .
ﬁ trL s .
/ f s B
- -
- Q9 7111 3
[ A AN —
i Y
(~ bt B
~ / / / / NN R
- .
- / / / / f A NN 3
3 / /! / ANy =
23 / - & \ \\\\\:\ T
= \ AN ]
[ \\\\:\ 1
¢33 m
i sso1 © O
- ovni V'V
- w3y XX
¢u| gN3937 3

02z 0FC OvZ

JVYIHS

032 08Z 00F 0Z¢ 0SS
(% Bap) aimpiadwal

- - eammer & ¢ @ 8 = * _ v S

e SRR .

— -3

03

¢3

NW ivOOONNOS

HOLOV4 SSO1 ‘(PdN) SNINAOW Wi % 3

I8,

SN P )




N ~— (@)
L [FS} L)

(zZH) AONIND3IY4

M
LJ

g R ) AT TN N TR T
...s...‘ s \. AR WA AN

A

(ZH) ADNINOIHA AIDNC3

A (o] M) ~r W)
[0)] o ™~ o] te) < M) 2 — O _ ! _ _
ve} l L S8} Ll

Gl Ll
-3 AULERS LU Wéﬂﬂgﬁgﬂ:

8 A u / A N NNV, j -
- VARV R I I \_\\\0 N NI i -

8 VY R Y A A A Yy, .
- VY A R R A A A Nx\\: Yy, Re
= A A YNNIy mu 3 =
A A R ERRERRRA - <
- / / / VR Y R \X\\\\\\\\\\\\\ 4 W
B VY A kK1t 00701000 . S
- A XX /417000000000 . o
- / / / / / VAN AV AV AV AV AV N SN 73 _
WWU VA S A A SN NNV -3
VY A YN IINY, C
- P A 11100 = 2
- PR RV 11isis —~
= rTNL Y @2\\ m m,l
- VRV Y, oYy S¥Y 0
W VAR A 11101 4 03 Z
f \ /7 \ / \ Q 1111Ete .ﬂl
.| 7 / 7/ \\\\\\\\\\\\\\ A O
S \\& /2 2
B rw N
- ssg1 OO 3
- oww V'V m
Iy XX T

E \\\ QN39O
3

5- omt OFI o— om o.u oh oo_ Ovt
(4 Bap) aunpuadwsa]

HY3IHS NW LvOOANNOS

-
v
.
|
«
o
]
»
“wi
o
K
»
~
- L
¥
f
Ql
-
Y
|
.-

AN

Fop el

Y

5t 4T ala

LR, 3

roe




llllllllllll

(4 Bap) ANIVIIINGL

00¢ oSt

08¢ 09¢ 0)4%

00l 0S

i

(M bsp) I¥NIVIILN3L
0Z¢ 00¢ 08C

09¢

ove

0c¢

T | | ! !
x X X X X )
x -
-
X x x x .|..
x x —
X
X x X x x x
x x ]
x x x -
x X
x X
x x x x X |
X X x ]
x -
x x x
N N

NW {VYOOGNNOS

Z3

€3

v3

(ZH) AONINDINYA

Do

PO - B
L) . -
KL

e
«* .

,‘.".A.\..-h.".f'-’..'..‘.'... »
ok weaow -,ﬂgQu,_‘.m-.v,.ﬂ,vzhEym:‘n&ﬁ‘?ﬁ,ﬂﬂﬂ’\-ﬂg;u

183




~M
W
X .
x XX
X
%X [y
X quw
x X .
bd - ~~
x X - o]
X ol
- =
§ X N
0 9
- -
. 2
x 1 o
% 1 =
X
x )
X o
=2 >
p e 1 £
= X xx ] prd
— x X i (<'t9
< x 1 =
O X % 4
) X X
() x b -—
P bd —
) x X Fw
O X -
m b 4 -
| | N
g1 11 1 OO O Y S T | 1 [ U I T | 1 )
-— (@] — (@S]
{9V (V9] | |
i Ll
¥O1ov4 SSO1
-
¥4
i"o"'n"‘- ...'.o,o,i:‘ \.’v ~°, \.- \ \ \" A ‘1"'1 "-‘,' .;\"'.“'_‘.' '.'.'.'~ .‘, .'f f 4* "o .o ’ ' -
J’.I_‘f\)‘ .\ R o*'f :I s AN FCINE NPT A LI U P J

L — et - - - —

T M T -

P

RN

Y

s

[NED 7T DU Y IC R IRl . an

P
...-

I..



o | i) it IREnkatt Toansenl CRhtaan ursorse SURaeat EREEESEY LAoarics

(M@ Dbap) IyNLIVHIJNIL
09¢ 09¢ O¥S 0Z¢ 00f 08C 09 Ovc 0c¢

1 | ] T 1 1 N'M

q -
i Py
v ooy - m
2 s v 3 o
X 9 > % 8 3.-3 _
¥ v % % o <
¥ g « - =
w X m ¥ x @ i} 'S
O m m ' ¥ X 3] m
8 o w w m g =03 =
o) © i %)
v Q - —
¥ . <
X I S
— ~
M m -1 —
v O
¥ w v u %

—
% Hz3 ¥
X O
sso1 O7 y i -
owwi V' V m y mw

w3y XX :

QgN3037 = c3
T

NW 1vOOANNOS




A AN T K B R R B e e 4T e i T 4 WL

ABiau3 uonoandy jus.cddy

G9

0L

Gl

08

G8

06

G6

00l

GOl

=il ® o™

08¢ 09¢ Ove 0Z¢ 00¢ 08Z 09¢ 0OvZ 0d<l
14

(1 b3p) IYNLvEIAW3L

I T L T LI T T

]
¢-3
32z-3
-3
03
“ 13
.. 23
\ €3
ABiauy joy ddy - — \ g w

1P/((3-VHdW)Bo)p S

-VHAIWW T S o _
GN3937 T~
= 93

_ N

NW LYOJONNOS

I—-VHJIW

¢00

¢00

Y00

S0°0

300

JAORY)

800

600

oL0

1P/ ((3=vHdIv)bo)p

A A TR A AL e Ty LA S Wy IY LAY S S S LS S L N AR AR RE At T LU R Y - 1 &

LS LN Y N ERy

1 56




SOUNDCOAT MN SHEAR
--------- L it e et it e ettt
ALPA-T XODEL
NALP NA AQl) A(3) A(3) AC4) A(B) A(8)
8 6 2390.0 230.0 370.0 0.6000E-010.1136 0.26500B-01
--------- Bt L e taat R e e Rt L e T P Y
COMPLEX MODULUS MODEL
NVEM NB B(1) B(2) B(3) B(4) B(8) B(6:
7 6 0 8000EB-01 880.0 0.900CE+080. 7000 3.000 0.2000
------------------ R ettt R e et et it R
COMPLEX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND PREQUBNCY
Tomp Freq MReal Eta MIma
(DBG K) (82) (MPA) (MPA
208.8 373.8 0.8478 1.807 0.9899
296.8 990.0 1,102 1,699 1.762
206.8 1848. 1.284 1.8886 1.998
208.8 3036, 1.887 1.880 2.981
228.4 3808. 2068.9 0.1023 26.28
228.4 56885. 274 .4 0.9138R-01 28.0%7
228.4 839%7. 387.0 0.7892B-01 27.10
241.9 8047. 331.9 0.1779 4).236
283.8 3210. 88.33 0.3243 28.00
253.6 B123. 108.0 0.2920 50.686
283.6 7548. 136.2 0.2928 39.84
283.6 9708. 109.1 0.3031 33.0%7
2€8.9 €31.8 17.698 1.484 28.10
268.9 16865. 35.17 1.078 37.91
268.9 2777, 24.09 0.9012 22.52
268.9 4369. 32.32 0.8137 28.27
268.9 8398. 42.89 0.8148 34.69
282.6 1338. 4.433 2.961 13.12
282.6 21863. 3.881 2.981 11.861
262.6 3477. 6.892 1.892 13.04
282.6 8183. 7.764 2.938 22.81
310.8 332.2 0.1888 1.1458 0.1792
310.9 2913.7 0.3321 1.281 ).4242
310.8 1774. 0.82233 1.014 .6296
310.8 4388. 0.7808 1.649 1.178
310.8 6074. 0.9350 1.673 1.471
.4 324.7 0.9791EB-010.9024 0.8835E-01
.4 897.8 0.2070 0.9149 0.1894
.4 1749. 0.3179 0.7498 0.2384
.4 2888. 0.4848 0.7480 0.3408
.4 4311. 0.4214 1.158 0.48867
.0 320.9 0.7843E-010.7227 0.8461B-01
.C 886.9 0.1818 0.89086 0.1117
.0 1737. 0.2712 0.6680 0.1613
.0 2870. 0.3934 0.5483 0.2187
.0 12886. 0.3341 0.9217 0.3079
.0 316.9 0.4896B-010.65828 0.3190CE-01
.3 a8l1.8 0.1167 0.8346 0.8239E-01
.0 1728, 0.2080 0.3900 0.8112B-01
.9 26849, 0.2872 0.4301 0.1235
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Temp Fregq MReal Eta MImag
(DEG (HZ) (MPA) (MPA) O
382. 4287. .1803 0.9794 .17686 '

_ 364. 314.4 .0741E-010. 8824 .2104E-01 . 3
364. 876.4 . 9694E-010.4088 .3960B-01 5
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SOUNDCOAT N SHEAR
--------- D ket D e ettt Rkt §
ALFA-T NODEL )
NALF NA A1) A(2) A(3) A(4) A(5) A(6) :
8 6 300.0 240.0 370.0 0.5800R-010.10386 0.1800E-01
--------- b et e e e Sttt Tl Dbt bt !
COMPLEX MODULUS MODEL '
NVEX NB B(1) B(23) B(3) B(4) B(8) B(8) i
7 6 o 1000 800.0 0 22003+070 6500 3.500 0.1500
-------------------------------------------- DR it Rk Rkl Rkt 4
PO‘PLBX xonULus DATA AS A FUNCTION OF TBKPBRATURB AND FREQUENCY .
Temp Preq MReal Eta MIma :
(DBG K) (HZ) (MPA) (MPA |
311.8 386.9 0.7887 1.212 0.9189 ;
311.8 1028. 1.432 1.387 1.943 b
311.8 1888. 1.608 1.373 2.204 (
311.8 3123. 3.731 1.338 3.633 /
311.8 45889. 2.963 1.649 4.888 !
311.8 6318. 2.979 1.898 8.684 i
324.8 384.1 0.3688 0.9768 0.3873 !
324.8 945.6 0.6407 1.038 0.6631 :
324.8 181¢4. 0.9483 0.8468 0.8002 ¢
324.3 2968. 1.287 0.9334 1.173 .
333.7 4439. 1.689 0.9827 1.860 "
333.7 61860. 1.739 1.208 2.098 p
319.3 364.2 0.4709 1.0686 0.5020
319.3 968.0 0.8102 1.204 0.9788 ;
319.3 1838. 1.163 1.007 1.171 :
318.7 3046. 2.081 0.8025 1.870 N
318.7 44890. 2.187 1.133 2.444 )
318.7 6314. 2.179 1.481 3.162 :
287.0 486.2 2.108 1.344 2.830 '
297.0 1234. 4.279 1.463 6.260 i
297.8 2113. 3.623 1.883 6.822 .
208.2 3470. 8.730 1.981 11.38 :
281.8 872.9 9.281 1.133 10.62 .
281.86 1865. 21.29 0.9273 19.74 N
281.5 2832. 24.00 0.9509 22.82 -
281.6 4547. 34.88 0.8526 29.71 :
304.3 406.7 1.057 1.231 1.301 |
304.3 1068. 1.728 1.873 2.886 !
304.3 1963 . 2.346 1.442 3.383 .
304.3 3200. 3.808 1.355 4.749 .
289.3 820.8 4.398 1.357 8.968 :
289.3 1304. 9.453 1.361 12.87 "
289.3 2477. 8.598 1.778 15.29 I
238.7 336.4 0.2038 0.7264 0.1478 "
338.7 914.4 0.3714 0.7863 0.2920 r
338.2 1778. 0.6138 0.5628 0.3454 :
338.2 2819. 0.8653 0.8253 0.5411 ;
337.6 4367. 1.107 0.5198 0.6859 ‘
337.6 6077. 1.108 0.7713 0.8523 )
353.8 327.9 0.1381 0.6929 ©.8069B-01 i
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Temp

{DEG

382.
383.
3B1.
381,
351,
368.
368.
367.
567.
387.
367.
269,
269.
2€9.
269.
253.
283,
283.
240.
241.
241.

BAOVVDDRWWRAOORORDLAEBIR®OOD R

—

3284.
8232.
1814.
J3441.
8699.
1842.
3833.
8781.

00000000000

CEDUOOD

Eta MImag
(MPA)
0.6177 0.1698
0.3893 0.1874
0.3682 0.2889
0.4160 0.3608
0.4730 0.4387
0.4786 0.4978E-01
0.3880 0.8897B-01
0.2648 0.1138
0.2273 0.16237
0.a277? 0.2083
0.3278 0.28629
0.7110 43.21
0.4338 35.89
0.3864 38.16
0.3833 42.81
0.2117 46.87
0.2161 41.28
0.1827 44 .45
0.1499 84.59
0.1230 39.70
0.1110 41.06
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--------- e e, et R, e m e, ———— . e e — e —————
ALFA-T MODEL

NALP NA AQl) A(3) A(3) A(4)
8 308.0 210.0 380.0

--------- D bt B i d bttt e e s o

COMPLEX MODULUS MODEL

NVEN NB B(1) B(2) B(3) B(4)
4 1.808 2300. 0.9800E+060.8435

--------- B et it R e St T il e

COMPLEX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY
Tenmp Preq MReal Eta MIna

(DEG K) (B2) (MPA) : (MPA
340.4 95.01 4.398 0.4881 2.002
340.4 267.23 4.264 0.9318 3.973
340.4 822.9 8.567 0.6991 4.591
340. ¢4 863.1 9.346 0.8312 7.768
340.4 1273. 10.44 1.093 11.41
340.4 1791. 10.76 1.134 12.20
338.4 96.68 7.092 0.8700 4.042
3238.4 269.4 6.990 0.8344 5.832
328.4 8358.0 7.28%4 1.147 8.320
338.4 870.8 12.47 0.8846 10.66
328.4 1391. 16.90 0.9187 14.586
316.8 96.41 4.924 0.8163 4.019
316.8 271.0 9.241 0.7943 7.340
316.8 833.9 14.99 1.004 15.08
316.8 873.1 13.04 1.168 18.19
316.8 1308, 20.73 0.8871 17.77
316.8 1830. 19.40 1.604 31.12
308.9 97.38 9.077 1.123 10.19
308.9 274.0 13.92 1.334 18.57
308.9 540.1 20.01 1.239 24.79
308.9 903.8 29.88 1,157 34.57
308.9 1886. 34.23 0.8033 30.92
2085.4 100.8 28.07 1.010 25.32
298.4 289.8 43.67 0.9056 39.55
205.4 564.7 43.81 1.499 65.22
208.4 929.0 44 .29 1.6886 70.24
283.7 110.1 77.00 0.8375 64.49
283.7 3351.8 132.4 0.7837 99.79
273.2 119.6 134.3 0.8134 109.2
273.2 398.7 209.8 0.62486 157.1
261.5 171.8 634.0 0.2730 145.8
261.8 808.8 630.2 0.2837 159.9
261.8 893.7 637.8 0.2306 147.0
249.3 214.7 976.0 0.1340 130.8
249.3 617.9 1063. 0.11563 122.8
249.3 1213. 1068 0.1123 119.9
236.5 2582.1 1438 0.5860B-01 84.27
238.5 716.9 1816 0.6790R-01 102.9
238.5 13886. 1470 0.5880B-01 87.91
224.8 276.0 1772 0.8210B-01 92.32

ACRYLIC FOAX 18
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0.9300E-02

T AW
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R S N S N N A Y Y Y T L X

Freq
(HZ)
770.8
1481.
778.8

1487,

8.0630
77 .74
104.3
260.3
386.0
548.3
8.930
28.08
78.20
188.2
260.4
387.4
5468.4
27.88
78.64
188.8
260.3
393.6
546.8

MReal
(MPA)
1788.
1713.
1830.
1726.
4.918
23.19
31.38
89.28
84.31
63.28
4.458
11.83
28.03
33.34
59.48
88.64
63.13
9.813
286.78
34.61
89.19
81.73
63.42

Eta MImag
{MPA)

0.3800B-01 63.68
0.3340B-01 B7.31
0.3890B-01 47.40
0.2720E-01 46.98
0.7108 3.494
0.98881 23.18
0.9167 28.74
0.7838 44.69
0.8374 48.48
0.78389 46.94
1.201 8.364
1.197 13.80
1.006 35.17
1.003 33.44
0.8728 81.80
0.8087 485.63
0.6685 42.01
1.818 14.423
0.8437 22.89
0.98503 32.89
0.6929 41.01
0.8184 80.823
0.8108 87.74

R A N N B

L AR R R, ey W LR W L
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UDRI 11

SHEAR
--------- T ettt tutatatat Aabadede Db bt
ALPA-T MODEL
NALF NA A1) A(3) A(3) A(4) A(S) A(8)
8 6 288.0 230.0 330.0 0.6687B-010.1301 0.4008E-01
--------- D et T N i Sttt Dbl detabael Sttt bbbl o
COMPLEX MODULUS MODEL
NVBK NB B(1) B(3) B(3) B(4) B(8) B(8)
v 8 o 21768—01 1138. o 19393+o~o 6413 2.083 0.1876
---------------------------------------------- R i T s
COMPLEX uooULus DATA A8 A runcwron oF TBHPBRATURB AND FPREQUENCY
Tenp Pre MReal Bta MIma
(DBG K) (B2 (XPA) (MPA
207.0 308.4 1.784 1.529 2.728
207.0 818.9 3.833 1.364 8.228
207.0 1973. 6.190 1.387 8.586
207.0 2870. 7.984 1.842 14.71
235.4 c89.8 4032.8 0.1344 84.14
235.4 1618, 630.8 0.91008-01 67.38
238.9 3081. 716.4 0.1188 82.08
240.4 886.3 360.7 0.1464 63.81
240.4 1897. 838.8 0.1330 71.32
240.4 3013. 622.3 0.1767 110.0
240.4 4798, 697.8 0.1340 93.51
254.8 869.2 212.0 0.3083 63.36
264.8 1838. 317.1 0.30640 112.4
267.0 £834.8 79.22 0.8313 65.86
267.6 1413, 133.4 0.7331 96.03
267.6 20874. 163.1 0.7087 118.1
267.8 3074. 182.8 0.72233 131.8
274.8 470.3 23.80 1.887 a7.06e
274.8 1237, 44.93 1.380 60.86
a74.8 2213. 63.36 1.177 n4.87
274.8 3443. 77.03 1.237 94 .80 e
280.4 411.9 11.47 1.767 20.18 oy
280.4 1090. 24.08 1.4908 358.907 N
280.4 19786. 34.63 1.361 47.13 et
279.8 3098. 42 .68 1.408 60.01 Todhy
2868.9 360.2 5.718 1.671 9.880 Lovan
%88.9 983.3 13.28 1.423 17.43 oy
286.9 1788. 17.81 1.389 24.38 AL
288.9 2626. 24,36 1.459 35.83 e
201.8 328.9 3.221 1.873 8.087 AN
201.8 867.8 6.613 1.380 9.126 DN
201.8 1683. 10.686 1.564 16.66 e
201.8 2645 12.36 1.830 18.91 b\
303.2 286.8 0.81290 1.328 1.210 .
302.68 778.8 1.837 1.6849 2.368 N
302.8 1804. 2.362 1.564 3.604 L
310.9 280.5 0.6667 1.200 0.8000 Yo
310. 9 764.0 1.048 1.428 1.489 Ay
310.9 1482. 1.336 1.713 3.289 o
328.4 269.7 0.2148 1.283 0.2713 Y,
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POLYURRTHANE 24-8-1 YOUNG'S

————————— e e e e e e e ——m— =t
ALPA-T XODEL
NALP NA A(l) A(2) A(3) A(4) A(B) A(8)
8 8 320.0 230.0 360.0 0.7830B-010.2154 0.2860B-01
--------- R il ket e il it D e et
CONPLEX MODULUS MODRL
NVEM NB B(1) B(23) B(3) B(4) B(5) B(6)
7 6 7.801 4839. 0.1900B+070.8872 1.900 0.9000E-01
------------------ L i Bt e R e S 3
COMPLEX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY
Temp Freq MReal Rta MIma
(DEG X) (HZ) (MPA) (MPA
239.9 2980. 4140. 0.5500B-01 2237.7 L7
246.8 2910. 3990. 0.8600E-01 223.4 o
383.0 2830. 3780.  0.8700E-01 218.8 a
259.8 a730. 3840. 0.6000B-01 212.4 N
266.2 2880. 3330. 0.8600B-01 219.8 N
270.3 23830. 3030. 0.7400B-01 224.2
a71.8 2830. 3030. 0.7700R-01 233.3
272.2 2480. 2840. 0.8700B-01 247.1 s
273.8 2400. 2730. 0.8600B-01 234.8 ;-:;
274.9 2390. 2700. 0.8900B-01 240.3 pbA
278.9 2380. 2610. 0.1000 281.0 ot
278.1 3360. 2410. 0.1200 289.2 W
279.2 2240. 2360. 0.1300 306.8
279.8 2170. 2200. 0.1400 308.0 Sy
282.0 2080. 2020. 0.1600 323.2 N
283.9 1930. 1730. 0.2000 348.0 s
287.8 1880. 1580. 0.2300 358.8 o
289.1 1840. 1190. 0.3000 387.0 v
291.1 1830. 1010, 0.3600 363.6 "y
294.2 1430. 888.0 0.4400 377.8
295.3 1270. 648.0 0.500C 324.0 L
297.4 1140. 492.0 0.5800 288 .4 e
300.2 982.0 318.0 0.7200 226.8 o
301.4 890.0 266.0 0.7800 207.5 T
304.6 707.0 146.0 0.9700 141.6 e
305.2 €83.0 135.0 0.9800 132.3 s
309.3 518.0 67.80 1.260 81.36 !!!
312.1 418.0 42.30 1.200 50.78 P
313.1 414.0 37.80 1.400 52.92 S
315.2 360.0 27.90 1.400 39.06€ )
318.8 291.0 18.680 1.400 28.04 SR
324.8 213.0 13.30 1.100 13.63 ’g}z
326.6 208.0 11.80 1.100 12.98 o
330.7 179.0 11.00 0.7500 8.250 anae
333.6 1€4.0 10.40 0.5600 5.824 R
339.9 145.0 9.540 0.2600 2.480 el
348.4 140.0 9.150 0.1600 1.464 -2
354.2 134.0 8.480 0.1100 0.9308 A
239.9 8790. 4050. 0.4800B-01 194.4
2486.5 8670. 3980. 0.4900B-01 194.0
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Temp
(DEG
283.
259.
266.
470,
271.
73.
273.
278,
278.
279.
29,
283.
283.
287.
289.
201.
2084,
296,
297.
300.
3C1.
304.
308.
309.
312.
313.
318.
318.
324.
328.
330.
333.
339.
344
348.

239.
244.
2563.
268,
270.
271.
272,
273.
274.
27B.
27¢.
279.
279.
232.
283.
287.
288.
201.
294 .
298.
207.

#CI&»—"—‘OOOQNHOﬂONf!QGBJOOQMh-IOOQQGQNHHGNQﬁ&#GwHH(’OOQ

N~ OADTIWUOD®POR

[eYeXolololoRoNole oo Raje o} o)

Freg
{HZ)
8490.
8280.
8030.
7680.
7710.
7490.
7370.
7220.
6880.
68960.
8740.
6460.
8080.
8820.
8310.
8040.
4780.
4280.
3880 .
3340.
3180.
2670 .
2810.
2070.
1740.
1720,
1480.
1200.
a88e.
814.
€668,
888.
499 .
4%4.
440.
412.
.1470E+C5
. 44B0E+03
.1420E-08
.1340E+0B
.1280%+058
.1290E+08
.1240B+05
.12303+08
.1220E+058
.1200B+08
.11602 08
.1170E+0B
.1120E+28
.1080B+00
. 2030E+ 05
V940
0880.
B470.
8100.
7300.
878C.

00000000

Eta

0000000000 DOOO00ODOOOO0DOOOO0O

COVDOONOOOCOCOOODCO0CLCOOOOO0O0

C

.4800B-01
. B300E-01
.B8200B-01
.8700B-01
. 7400E-01
.7600E-01
. 8400E-01
.9100B-01
. 1100
.1100
.1200
. 1400
.1700
. 1800
. 2300
. 2600
. 3400
. 3700
.4800
. 6200
. 5800
. €800
.8900
. 8500
. 8600
1.000
1.100
1.100
1.000
. 9600
. 8000
.6600
.3800
.2800
.2500
-1800
.4500E-01
.4700E-01
.4800E-01

.68UIE-01 1

.€7003-02
.6300E-01
.7300B-01
7800E-01
. 8140 ~-01
.3EN08-N1
. 1900
.99CJE2-01
.1100
.13C0
. 1800
.1700
. 24200
. 2400
. 2800
L8630V
. 3800

MImag
(MPA)
181.
189.
210.
207.
230.
223.
238.
248.
279.
278.
283.
308.
324.
32R .
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Temp

(DEG

300.
301.
304.
. 308.
309.
313.

318.
324.
328.
3350.
333,
339.
J344.
348.
384.
239.
246.
2B83.
289.
266 .
270.
271.
272.
273.
274,
2768,
278.
e79.
279.
283,
283.
289.
201,
298.
297.
300.
301.
348 .
304.
268.
272.
273.
289.

279.
279.

COEOHFONDNRRADRUHHOOONHOODADAWUNOORIODANTODDOIDIRDD~ANDDS DX
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OCCOO00O00DO0O0OOOCOOO0OOO0QO0O

0
0

[ojeNoNoNoNol o)

Freg

(HZ)
5980.
8700.
4930,
4860.
3890.
3260.
2870.
2330.
1680.
1560.
1260.
1080.
866.0
804.0
7898.0
708.0

. 2070B+08
.2040B+03
.2000B+08
.18940B+08
.1890B+06
.1810R+08
. 1820EB+08
.1760E+08
.1740B+08
.1730R+0%
.1700B+08
.16680B+08
.1660B+086
.1600EB+08
. 1840B+00
. 1480B+08
. 1300B+08
.1230B+08
.1080R+ 08
9930.
.1180E+08
.1120R+Q8
1100.
1020.
.2380E+C3
.2280E+03
.32208+08
.1660B+08
. 1090B+03
.2800B+08
.2080E+06

1380.
1030.
aes.o
678.0
827.0
10.70
9.480
3270.
2900.
2810.
1880.
1410.
2370.
2390.

E
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ta

.4700
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VNAWERIOODL: OPOTIDO
VO VWCAHANQOdO®IONO©
QO0O00000C0000Q0000
OCOO0OO0O000000D00000
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.4700B-01
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.8000E-01
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.8800R-~-01
.7300B-01
.7300B-01
.7600B-01
.8600B-01
.8700B-01
.9800E-01
. 1200
. 1400
.20C0
.2300
.3000
. 3800
.4000
.4200
. 3200
.2400
.B700E-01
. 6800E-01
.8200E-01
.1800
.2100
. 8300E-01
.8800E-01
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e w AP LY g U W LN R gl g B o g il AT P

LIBERTY MUTUAL LD-400 YOUNG'S
--------- D e e R ettt T Bt P
ALFA-T MODEL
NALP NA A(1) A(2) A(3) A(4) A(B) A(8)
5 6 328.0 280.0 340.0 0.8088B-010.2684 0.4218E-01
--------- R it ettt ek sl Rl g R i
COMPLEX MODULUS MODBL
NVEN NB B(1) B(3) B(3) B(4) B(8) B(8)
7 6 180.0 0 sooox*oao 1022B+060.6666 1.487 0.1418
------------------------------------- R e e s b P 4
COMPLRX MODULUS DATA AS A PUNCTION OF TRXPERATURE AND PREQUENCY
Teap Preq MReal Eta MIma
(DBG K) (H2) (MPA) (MPA
336.8 178.2 401.0 0.8430 217.7
337.1 497.3 347.0 0.4930 171.1
. 337.1 7.7 389.0 0.7420 288.6
338.8 1619. 438.0 0.7310 320.2
; 323.8 1663. 1210. C.9340 1130.
323.6 1001. 1080. 0.8900 934.8
323.2 803.3 637.0 0.9780 623.0
323.2 179.1 482.0 0.8860 427.1
307.1 199.7 4390. 0.7280 3198,
4 307.1 £896.8 7400. 0.8320 3937.
v 307.1 1208. 8830. 0.4410 2894 .
‘ 307.1 2038. 0.1000B+080.3790 3790.
307.1 29.90 1700. 0.98230 1569.
209.3 229.6 0.1130R+080. 3430 3878.
399.3 669.3 0.1390B+080.2380 3280.
209.3 1329. 0.1460R+050.2130 3110.
299.3 2214. 0.1810B+080.2020 3080.
200.3 33.40 6180. 0.8800 3444.
2903.8 242.3 0.1480B+080.2310 3373,
203.8 1388. 0.1780B+080.1420 2485 .
293.8 800.2 0.1890EK+080.1700 2873.
203.8 2310. 0.1820E+080.1290 2348.
2903.8 368.50 0.1070E+080.3630 3884.
283.8 283.8 0.2080B+080.9600R-01 2008.
283.8 748 .2 0.2180B+080.868008-01 1875.
283.8 1484. 0.2130B+080.6400E-01 1363.
283.8 2408. 0.2180B+080.7400B-01 1591.
283.8 41.00 0.1840EB+080.1800 2760.
266.8 283.8 0.2780B+080.3100B-01 852.8
266.86 792.8 0.2780B+080.2000B-01 797.8
266.8 18886. 0.2740R+080.1900B-01 520.6
266.8 2882. 0.2680B+0S0.18C0B-01 609.2
268.6 48.20 0.2680B+080.4200E-01 1130.
263.2 288.1 0.2910B+080.1800E-01 523.8
283 .2 803.7 0.2890B+059.1400E-01 404.8
293.2 1876. 0.2880B+050.1200E-01 342.0
253.8 2883. 0.2800E+050.1200B-C1 338.0
301.8 €643.8 0.1140E+080.38860 4081.
283.8 46.10 0.28B80B+050.2400E-01 686.4
301.8 1284. 0.1240B+080.2870 38890.




<‘ Temp Freq MReal Eta MImag

o (DEG K) (HZ) (MPA) (MPA)
2 301.8 2181, 0.2330B+080.2840 3378.
= 301.0 32.00 4300. 0.8790 2920.
s 301.8 214.8 7600. 0.8280 4013,
N , 318.4 820.4 1720. 0.8960 1713,
N 318.4 1082. 2790. 0.8140 2271.
: 314.9 1790. 39810. 0.8100 3187.
o 314.9 184.1 1360. 0.983680 1273.
o 314.9 28.00 689.0 0.8430 880.8
- 314.9 830.7 2430. 0.8430 2048.
. 328.8 178.2 382.0 0.9260 326.0
X\ 328.8 500.8 821.0 0.6990 364.2
b 328.8 994.6 893.0 0.8840 763.8
3 328.2 1642. 832.0 0.8840 738.8
5 312.8 848.3 3670. 0.7430 2727.
7 312.6 1122. 8380. 0.6189 3309.
312.68 1918. 8870. 0.5830 3868.
Y 312.1 191.1 2680. 0.7700 2064.
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L]

L]

: B-A-R RIODAMP C 2003 YOUNG'S
e R Dttt gy g g P ———— + o
. ALFA-T MODBL

. NALF NA A1) A(3) A(3) A(4) A(8) A(8)

) ] 86 338.0 260.0 370.0 0.70003 010.1820 0.2000E-01
U fr——e - e e, e e e pm———————— bt ——— +

i COMPLBI MODULUS MODBL

. NVEM NB B(1) B(2) B(3) B(4) B(8) B(8)

. 7 8 23.37 0.1000R+060.4272B+070.4980 0.9688 0.19%4

I o —— et S b o ———— R et +

. COMPLEX MODULUS DATA AS A FUNCTION OF TEMPRRATURE AND FREQUENCY

- Teap Preq MReal EBta MIna §

(DEG K) (82) (MPA) (MPA
313.1 203.4 338.0 1.188 399.8 !

“ 312.1 879.2 776.0 0.7779 603.7 ;
- 312.1 1188. 1160. 0.6110 708.8 A
o 313.1 1844 . 1440. 0.8782 828.3 ]
y 312.1 2629. 1480. 0.6406 948.1 p
2 324.9 1843. 478.0 0.6982 330.2 3
g 324.9 2764. 423.0 0.8744 369.9 !
) 207.1 222.6 2110. 0.4896 1033.

< 207.1 644.7 3000. 0.3870 1161. )
- 297.1 1203. 3600. 0.3448 1241. K
o 207.1 2182. 4080. 0.3238 1321. .
" 207.1 3291. 4210. 0.3289 1388. h
- 262.6 266.8 8830. 0.1622 945.8 L
[ 282.8 734.2 8670.  0.1332 888.4 |
S 282.86 1468 7330. 0.1138 832.7 -
- 282.8 2487, 7780. 0.1078 836.4 €
. 283.6 3698 7880. 0.1017 801.4 .
s 288.8 244.6 4430. 0.2433 1078. r
g 282.8 703.8 8290. 0.2088 1089. E
Il 288.8 1402. 8870. 0.1840 1080. [
- 288.8 23886. 6340. 0.1722 1092. '
o 288.8 3888. 6850. 0.1893 1043. {
% 303. 8 210.3 985.0  0.7326 699.6 :
o 303.8 606.0 1630. 0.8669 922.4 :
> 303.8 1213. 2100. 0.497% 1045. :
o 303.8 2048. 2830. 0.4600 1164. .
» 303.8 3094. 2660. 0.£8030 1338. !
a 269.3 278.8 8270. 0.4900B-01 405.2

- 260.9 780.7 8860. 0.4330B-01 383.6 '
. 269.9 1882, 9480. 0.3780B-01 358.3 (
- i24.9 1103. 228.0 0.7871 266.3 \
o 269.9 2893. 9880. 0.3890B-01 353.8 ‘
~ 269.9 3898 . 9940 . 0.3360B-01 334.0 !
e 339.3 108%. 98.80 0.7883 77.89 (
~ 338.8 1604 . 169.0 0.80687 102.8 !
s 338.8 2703. 98.80 1.221 120.6 \
T 362.6 10786 28.10 1.180 32.31 '
o 352. 1 1789. 107.0 0.4077 43.82

P 366.0 1778, 66.60 0.4342 28.8% ‘
s |
e |
G

"

o
by X
e

=
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--------- D ettt et e e e P D QI
ALPA-T MODBRL e

NALF XA A1) A(2) A(3) A(4) A(S) A(B) 5
5 6 330.0 290.0 400.0 0.7000E-010.1016 0.1000k-01 !!
--------- B e e b il e e bt -p’
COMPLEX MODULUS XODEL Y

NVEX NB B(1) B(2) B(3) B(4) B(S) B(6) ot
7 6 1.400 1000. 0.6800E+060. 5600 1.400 0.3000 N
--------- it St et N atan b e PP :-':.-
COMPLEX MODULUS DATA AS A PUNCTION OP TEMPERATURE AND FREQUENCY .
Temp Freq NReal Eta MIna i
(DEG K) (B2) (MPA) (MPA o
292.8 3271. 623.7 0.3076 191.9 e
293.8 5186. 615.2 0.1765% 108.6 O
309.8 576.0 62.99 0.4890 30.80 NN
309.8 1568. 131.9 0.4639 61.19 N
309.8 2963 . 172.0 0.5029 88.50 Lo
309.8 4653. 198.9 0.5424 106.3 .
325.9 1300. 28.12 1.100 28.73 e
3256.9 2367. 34.54 1.1458 39.85 A
339.3 391.1 4.418 0.8329 3.677 e
339.3 1001. 7.798 0.7138 5.5685 .Q;
352.8 351.1 2.489 0.5008 1.246 e
352.6 886.1 3.6866 0.6005 2.201 ]
352.6 1620. 3.991 0.7501 2.994 AN
366.5 849.1 2.653 0.4589 1.217 A
366.5 2536. 3.785 0.46858 1.762 N
380.4 326.1 1.531 0.3836 0.5873 ned
380.4 828.1 2.144 0.3951 0.8471 :-\';\
380.4 1848. 2.350 0.3581 0.8415 Ny
380.4 2802. 3.182 0.3871 1.224 -
394 3 319.1 1.307 0.4209 0.5501 RGN
394.3 817.0 1.920 0.4024 0.7728 RN
394.3 1530. 2.080 0.3769 0.7840 DN
394.3 2482. 2.898% 0.3733 1.081 AN
202.8 169%. 488.9 0.3911 183 .4 s
366.5 337.1 1.926 0.3907 0.7525 2
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3M ISD 110 SHEAR
_________ 0 s e o o 0y 8 e L S - = " " o = - - - -
ALFA-" MODEL

NALP NA AQ1) A(2) A(3) A(4) A(B) A(8)
. 6 340.0 280.0 400.0 0.4883E~-010.1112 0.1416E-01

--------- P e i e e o v e e o e e et o e o e o i e e 0 o o e e e o

COMPLEX NODULUS MODBL

NVEX NB B(1) B(2) B(3) B(4) B(8) B(8)
7 6 0.8168EB-01 200.0 0.43708+070.6078 4.132 0.1312

--------- t?“"““*"““"‘ Prmmerc e e e e e b e — e e o - - —-——————

COMPLEX NODULUS DATA AS A PUNCTIOR OF TEMPERATURE AND FREQUENCY
Teap - Pre MReal Eta | 94.1.

(DRG k) (B2 (MPA) (MPA

288.9 808.6 88.19 0.1893 16.69

288.9 1389. 90.33 0.9049BR-01 8.173

285.9 2489. 70.08 0.8170B-01 8.723

269.3 496.8 47.13 0.2372 11.18

260.3 1330. 89.82 0.1488 8.722

260.3 2413. 50.61 0.13423 6.792

283.2 488.3 35.72 0.2819 8.998

283.23 1273. 37.47 0.2038 11.00

283.32 2238, 29.31 0.2909 8.8286

a9g7.0 448.9 11.01 0.3860 4.897

297.0 1172. 18.91 0.6833 10.87

310.9 399.9 3.628 1.274 4.491

310.9 1001. 8.717 0.8461 4.837

324.8 328.6 0.8732 2.020 1.763

324.8 829.7 1.848 1.6809 2.488

324.8 1468. 1.602 1.388 2.224

339.8 2796.3 0.3868 1.316 0.4692

339.8 723.1 0.5176 1.421 0.7388

317.8 7.3 2.203 1.829 3.808

317.8 938.9 3.618 1.142 4.132

317.8 1620. 3.898 0.7697 3.000

331.8 311.4 0.6898 1.898 1.309

331.8 801.68 1.264 1.842 1.949

331.5 1480. 1.448 1.3%9 1.968

3%2.6 263.9 0.2161 1.088 0.2351

352.8 696.6 0.2%44 1.837 0.3910

352.6 1338, 0.3710 1.211 0.4493

366.% 288.4 0.1816 0.9280 0.1407

266.58 887.0 0.1983 1.217 0.2377

366.5 1321. 0.2883 0.9632 0.2788

380.4 247.8 0.9646E-010.7234 0.6978E-01

380.4 674.8 0.1888 0.80368 0.12768

380.4 1304. 0.1764 0.785%4 0.1388

394.3 243.6 0.73438-010.8490 0.4031B-01

3904.3 666.7 0.1129 0.6897 0.7787R-01

394.3 1203, 0.1318 0.6383 0.7994E-01
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————————— LR i e e i R e 3 ‘l."
ALPA-T MODEL W

NALF NA AC1) A(2) A(3) A(4) A(B) A(6) i

8 6 3380 280.0 380.0 0.7000E-010.1142 0.3000E-01 _
————————— R e it e i e e el e i 2 5
COMPLEX MODULUS MODEL NG
NVEN NB B(1) B(2) B(3) B(4) B(5) B(8) a3y
7 6 0.2000 1200. 0.3000E+070.8500 1.500 0.1000 ey
————————— o e e g m e e —— 4 e
COMPLEX MODULUS DATA AS A FUNCTION OF TEMPERATURE AND FREQUENCY LN

Tenp Freq MRoal Eta MIma .
(DEG K) (22) (MPA) (MPA ¢34
281.8 1761. 728.8 0.1783 129.9 ha
281.8 3348. €10.1 C.1797 108.8 O,
281.8 331). 618.2 0.9461E-01 58.49 R
298.4 1728. 440.0 0.2724 118.9 Y

206.4 3248. 304.9 0.2238 88.30 133

206. 4 8106. 401.6 0.1902 76.38 !

309.8 884.0 60.88 0.3597 21.89 e
309.8 1810. 137.0 0.4699 64.38 D
309.8 4878. 157.8 0.0089 80.30 O
324.3 824.0 15.88 1.340 20.84 e
324.3 1323. 31.43 0.6604 20.76 S

324.3 2346, 29.77 1.218 38.20 -
339.8 404.1 4.90b 0.7281 3.871 o
33H.8 985.0 6.446 0.8744 6.636 e
339.8 1830. 8.884 1.081 9.288 3
352.8 887.1 2.988 0.7525 2.248 2
383.6 1626. 2.948 0.9647 2.841 -
352.6 332.1 2.037 0.7903 1 610 e
368.9 325.1 1.135 0.7085 0.8041 g
366.9 829.1 1.811 0.8677 1.009 B
368.9 15€1. 1.40% 0.8371 1.243 L
381.5 303.1 0.8812 0.8630 0.3853 o
381.5 797.1 0.8891 0.6158 0.529) A
361.5 1818. 0.718% 0.9324 0.6673 S
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